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A TREATISE ON THE ACARINA., OR MITES.

By NATnAN BANKs.

Custodian of .lrachnida.

PREFACE.

The mites have always attracted considerable interest, both from
their minute size and hecause of the remarkable habits of many spe-
cies.  Although many have examined them in a desultory way. but
few have really studied them. Consequently there is a great amount
of literature by many persons, much ot which is not reliable. Too
often entomologists have considered that their knowledge of insects
in general was a suflicient basis for the description of mites.  Prob-
ably the lack of general works on mites has been responsible for many
errors. For vears the only work treating of the mites as a whole
that has been accessible to American naturalists is Andrew Murray’s
Economic Entomologv: Aptera. In this book, nearly 300 pages ave
devoted to Acarina.  Unfortunately Murray’s treatment is far from
satisfactory and abundantly stored with mistakes. many. however,
taken from other writers,

Since that book was pnblished several European specialists have
been at work on the Enropean fauna and produced monographs which
are of great accuracy. Notonly have many new facts been discovered.
but many of the old facts have heen given quite new interpretations.
Such a belief ax the parasitisin of the {ropoda on the Colorado potato-
heetle secems hardly as vet to have heen eradicated. To present a veli-
able text to the American reader is my intention.  Very frequently I
have obtained many tactsof importance and interest from the European
literature: particularly is this true with those parasitic groups with
which T am not so well acquainted.  Errors will, of course, be found.
hut great care has been exercised in choosing the sonrces of information.

I have given tables to all the known American genera, and in some
famiilies added other well-known genera which will donbtless ocenr in
our fanna when it is more thoroughly explored.

Practically the only door through which one may enter into the
systematic study of mites in geneval is Canestrini’s Prospetto dell’Aca-
rofauna Italiana.
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INTRODUCTION.

The Acarians form an order in the great class Avachnida,  They are
thus related to spiders; daddy-long-legs, and scorpions. A fow writers
at various times have claimed that the mites were a separate class, hut
the hest sense of modern authors is that they wre gennine Arvachnids,

and in wany ways closely related to Solpugids and  Phalangids.

ght, it is not =0 easy to give
definite characters whereby to distinguish a mite from other Aruch-

nids. The abdomen and cephalothorax are broadly united to each

Although guite casily recognized at =

othersand often there is no distinetion hetween these parts. Usually
there is no trace of segmentation. but in some forms it ix quite dis-
tinet.  Eyes ave often present. but rarely only a median pair as we
find in Phalungids and Solpugids.  The
nrouth segments have hecome united  to
form a beak, rostrum. or capitulum. How-
ever this is not easily made out in xome
forms.  Commonly the larva at birth has
but three paivs of legs. and obtains the
fourth pair only after a molt and meta-
morphosix.  In  the  Friophyidie, how-
ever. there are but two pairs of legs in
both adult and voung, and in /%croptus
the voung have eight legx at birth. The
adult mite has (except in the Kriophyidie)
four pairs of legs: often arranged in two
groups, the hinder pairs apparently arising
from the abdomen.  However it is not

probable that such is the case: rather the
coalescence of the abdomen and cephalo-
F1t: 1.—DORSAL VIEW OF A MITE. «, i K d
MANDIBLES; b, paLrn; e, Lic 1: . thorax has effaced the true outlines of these
EYES; €, LEG 1I: f, CEPHALOTHORAX; o1 i 2 .q PR . .
o ABDoNEN: I 1EG 1ML 1 ey, PO tl‘()nh.' It is probable that the abdomen
of mites is more than the abdomen of other
Arvachnids.  If one examines a No/puga, he sees that the cephalo-
thorax ix divided into several portions. and it may be that the ceph-
alothorax of mites represents only the anterior of these. while the

abdomen of mites represents the abdomen of No/pga plus the two
posterior divisions of the cephalothovax.  In 7wrsonciius, and some
other genera, the abdomen shows on the dorsum distinet traces of
scomentation.  On the venter there is still lexs distinetion hetween
parts. and in several groups. ax Ixodida and some Gamasidw,
the genital segment ix pushed forward hetween the legs <o far that
the genital aperture is close to the mouth.  In other forms the geni-
tal opening is at the extreme tip of the body, and the anus is upon
the dorsum.
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The cephalothorax. or anterior part of the hody. commonly has one
or more pairs of s<imple ocelli-like eyes. They are usually sessile. but
sometimes clevated on pedicels.

The mouth-segments form typically a truncate cone or beak.  Some-
tines it is partially or completely retracted into the hody. The mouth
parts are the mandibles and palpi.  Frequently there are other parts,
as a hypopharynx. a lip, or definitely separated maxillae, as will he
mentioned under each family.  Several investicators have claimed that
there are three or four mouth appendages. and there are structures in
some forms that indicate three.  The mandibles generally are of two
joints.  The last ix often opposable to a projection of the preceding.
50 ax to hecome chelate.  However. in many forins the mandibles are
slender. needle-like, and suited for piercing. In each of the three
large families (Oribatidee. Gumasidee, and Tyroglyphidie) which tvpi-
ally have chelate mandibles there is one genus with styliform picreing
mandibles.  The palpi have never more than five joints: the last is
frequently provided with peculiar sen=ory hairs. In some cases the
palpi have a geniculate attitude.  The various forms of palpi may he
erouped into four classes. (1) Where they are simple. filitorm. and
have a tactile function; (2) where they are moditied tfor predatory pur-
poses, being provided with spines. hooks. or claws: (3) swhere the last
joint ix opposable to the preceding. <o that the mite may by it< palpi
cling to some object: (4) where they have become obsolete, and are
more or less united to the rostrum. The hasal joints of the palpi are
at times ditferentiated to form maxilla.

In several families there is a distinet linguli. tongue. or hypostome,
which arises from the inner base of the heak. and may be divided or
simple. Tt may have a groove above, called the vomer.  The hypos-
tome is usnally not visible except hy disxsection, but in the ticks it is
very large and roughened with sharvp teeth.

Sometimes the hasal joints of the palpi nnite to form a lip, or tabium.
Above the mandibles in many forms ix a thin corneoux plate. known
as the epistoma. Its sides may be partly united to the heak or lip
below and thus form a tube, called the oral tube. for it i« through it
that the mandibles are protruded.

The pharynx. or sucking portion of the alimentary tract, is some-
times prolonged forward into a sort of cone between the mouth-parts.

The opening of the body into which the mouth-parts are inserted
15 known as the camerostome.  In oune group ({ropodi) the anterior
legs are also inserted into this camerostome.

The adult mite generally has four pairs of legs, and the larva three
pairs. It has been shown that the embryo of certain forms ((amsis
and Lrodes) has four pairs of legs hefore birth. hut one pair is aborted

5‘ to he again developed at the nymphal stage.  This is an indication that
L the six-legged larva is a secondary development. and lessens the
4

f
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apparent difference hetween Acarina and other Arachnida. The legs
are composed of from five to seven segments: in some forms the
apical joints ave subdivided, but do not form genuine segments.  The
length and character of the joints vary in the different families, but
usually there arve distinguishable the following parts: coxa, trochanter.
femur, patella, tibia, and tarsus.  In some cases the femora are
divided into two parts. The legs are provided with hairs and spines.
sometimes modified for some particular funetion.  In several groups
there are organs on the anterior legs which appear to have an auditory
funetion. The last joint or tarsus ix commonly terminated by from
one to three claws or ungues.  In some groups there is a difference in
this respect hetween the yvoung and the adult.  The claws are not
often toothed. In many eases there is a median cup-shaped sucker.
pulvillus, caroncle. or ambnlacrum between
the claws or bhearing them.

The reproductive organs, as in other
Arachnids. open on the ventral surface of
the abdomen near the base.  The female
aperture (vulva or epigyvnum) is of various
shapes, and sometimes closed by flaps or
folding-doors.  The male aperture (epian-
drum) ix usually smaller than that of the
female.  The hody ix often provided with
huivs, bristles, or scales. which are of char-
acteristic nature and arrangement in cach
species.

In many of the soft-bodied forms there
. L chitinous plates. scutwe, or shields. some-

@, BEAK: D, TrassyERsE prerow;  C1IES 50 large or so numerous as to almost

e GENITAL APERTURED 4. aNat - completely cover the mite.  These shields

pem are often sculptured or pitted in a charac-
teristic manner.  Frequently there are sccondary sexual ditferences
both of color and structure, as will be noticed nunder each fumily.
The male ix often a little smaller than the female, but in many cases
there ix no apparent ditference in size.

The internal anatomy of mites is marked by great centralization of
parts. the varions organs heing much more crowded together than
with other Arachmids. The alimentary canal. when fully developed,
consistx of the pharvnx or sucking-orean: the wsophagus: the stomach
or ventriculus, with its eceea: the hind gut or intestine, and the Mal-
pighian vessels which enter the latter near the reetum.

The pharyvnx is a partially chitinous tube, convex helow, concave
above: to its upper | art or roof are attached the muscles. which, upon

—

contracting. clevate the roof. A series of museles, each moving just |
after the one in front. produeces a steady tlow of food to the stomach.
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The wsophagus is a long simple tube: the stomach is of varied size and
shape, according to the food-habits.  Sometimes there is an enlarge-
ment of the esophagus near its end, thus forming an ingluvies or crop.
In some forms the caca arve extremely long or numerous.  The Mal-
pighian vessels. when present, arve two in number, and enter the short
intestine near its end. The latter is zometimes provided with an
enlargement, the colon.  In many mites the digestive system is much
simplitied.  In many. if not all. of the forms allied to Zrombid/wm,
and the water-mites, there i< no cevtain connection hetween the stomach
or ventriculus and the anus. The ventriculus ends blindly: the anus
opens into a large tube, supposed to have an exeretory function.
Many of these forms feed on animal juices, so probably have no
exereta.

FiG. 3.—PALP1 OF VARIOUS FORMS, @, BDELLA: h, CHEYLETUS; ¢, GAMASUS; d, SCIRUS; ¢, HISTIOSTOMA;
J. ECPODES; ¢, SARCOPTES; i, ARRENURUS! ¢, TROMBIDIUM.

The nerve ganglia are united into one mass of considerable size,
pierced by a hole for the wsophagus.  This brain doubtless ix formed
of the supra and sub-esophagcal ganglia and their commissures, but
=0 ¢losely are the parts united that all trace of demarcation is com-
monly lost.  The principal nerves arise from this brain.  There is one
unpaired nerve, and uine or more pairs of nerves.  Three sets of
paired nerves and the unpairved one arise from the supra-asophageal
ganglion and are of small size. The other six or more sets of paired
nerves arise from the sub-cesophageal ganglion and are mostly of
lavger size. The unpaired, or medium nerve, goes to the pharyux,
The paired nerves of the supra-@sophageal gang'ion go to the eyes,
the mandibles, and the large vertical museles nea. the hase of the ros-
trum.  Of the nerves of the sub-eesophageal ganglion, one pair goes
| to the pulpi, four to the legs. and one to the genital and other abdomi-
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nal organs.  Sometimes there arve other nerves that extend to the
posterior part of the hody.

The reproductive system is often highly developed. and frequently
oceupies a considerable part of the body. The male testes are large.
fohate, and open into two tubes, the vse deferentio, which, uniting,
form the ductus ejuculatorivs, which may open through a penis,  The
testes arve often nnited.  The ovariex of the female (sometimes united)
are situate in the middle part of the body. of varving shape, and
open into two tubes-—the oviducts —which wnite to form the vulva.
The latter may have @ spermatheca attached, and may open through
an extensible ovipositor. In some families the vulva is not a burse
coprdat i, but there is a special copulatory opening near the anus.
In other forms the female organs are very ditferent. as will he
mentioned under the families,

FIG. . —LEGS OF VARIOUS MITES.

[n the Gamasidae. Tyroglyphida. and Oribatide there are a puir of
elands in each side of the ubdomen, each opening by a pore in the
skin. They contain a yvellowish, oily liquid. and are considered excre-
tory glands: Michael has called them copulsory wvesicles.  In most
nites there are several ¢lands in the head region, some of them
evidently of a salivary nature. but others are often present whose
function is unknown.  Some of them open into the mouth. or pharynx,
and others may open at the base of the mandibles.

In some mites there i~ a well-developed dorsal pulsating organ or
heart, but in most mites it is not present.  In these latter there is an
irregular motion of the hody-fluids kept up hy the action of the
muscles in other movements.  Many mites have an elaborate tracheal
system for breathing.  These trachew open in various parts of the
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body: in many common formis they open near the mandibles.  In
ticks and Gamasids they open near the hind legs. In other forms
they open in the acetabula or coxal cavities.  The openings of the
trachex are through stigmata or spiracles which vary in different
forms.  Commonly there are one or two main tracheal trimks in each
side of the hody, each giving off many branches.  Insome forms there
ix a short tracheal trunk which at its tip gives rise to a great number
of fine long trachew. cach of which is unbranched. A great many
wites, however, have no internal respiratory system whatever. In
these forms the skin ix soft. and they ahsorh oxyeen hy osmosis througeh
the general surface of the hody.

The muscular system of mites varies greatly in the ditferent genera.
Strone muscles are attached to the mandibles for extending and mov-
ing these organs.  Still more powertul ones are attached to the leos.
and those for the pharyvnx and organs of generation are often promi-

FIG. 5.—ANATOMY OF GAMASUS. «, MANDIBLE; D, SALIVARY GLAND; ¢, RETRACTOR ROSTRUM; «, MUs-
CLES OF MANDIBLES; €, VENTRICULUS; f, SACCULUS FEMINEUS; ¢, LYRATE ORGAN: A, OVA; {, LEVATOR
ANT; k, FAT CELLs; I, CLOACA; a1, ANUS; %, EMBRYO©; 6, HIND GUT: P, VAGINA; § VULVA; f, BRAIN;
7. (ESOPHAGUS; ¥, PHARYNX,

N

uent.  There are also muscles commecting various parts of the integu-
ment and in some cases one or two pairs attached near the middle of
the dorsum. These latter often produce the depressions in the dorsal
surtace which are eommonly found in many of the soft-hodied mites.

The life histories of mites are extremely varviable, and will be
described under each family.  There are typically four stages—eoo.
larva, nymph, and adult.  Many mites. however. have developed a
complicated arrangement of forms that almost obseures thix funda-
mental simplicity.  Most of these additional phases occur during the
uymphal stage. the ¢rowing stage of the acarian.

Nearly all mites deposit eges, but there are a few forms known to
be viviparous, or at least ovoviviparous. and one, 2d/culoides. brings
forth adult males and females.

The general plan of development is as follows: The eoe ix usually
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deposited by the female.  Often within this egg, while the embryo is
developing, an inner membrane is formed which incloses the voung
mite; this stage is the > deutovum.”™  The outer shell may be cracked
<0 ax to show this membrane. or it may he wholly discarded. The
larvicat birth has hut sixlegs. It feeds for awhile, then passes into a
resting stage which in time disclozes the eight-legged nymph.  The
added pairof legs is the fourth, at least usually.  During the nymphal
period the mite may molt one or more times and change its appear-
ance, but ix always destitute of true genital oritices. At the end of
the nymphal stage it passes again into a quiescent condition, and in
due time molts into the adult mite.  During these resting stages
much of the internal anatomy of the mite may undergo histolysis,
each new stage being rebuilt from the disintegrated tissues of the
preceding stage.  The genital organs are, however, not atfected by
these histolytic process
The common impression that most mites are parasitic is entirvely
erroneous.  About half of the known species are not parasitic in any
stage. and many which are found attached to insects and other animals
are not true parasites thereon. Most mites
ordinarily move quite slowly, but when dis-
turbed some can travel at an astonishing pace.
A very few species are fitted for leaping.
Aquatic mitesoccurin both fresh and sew water.
Ticks occur on mammals, hirds. and even on
snakes and turtles.  The bird-mites live on the
Fro. 6—Expryo or Gamasvs,  feathers and skin of birds: the iteh-mites hur-
row within the skin of man and other mam-

mals.  Other species live in the eellular tissne of birds: a few occur

es,

in the tracheal passages of seals. and one has heen found living within
the Tungs of w monkey.  Many species feed on living plants, and the
gall-mites produce curious deformations on leaves and twigs.

Mites are distributed throughout the globe, but appear to be most
numerous in temperate regions.  Many are abundant in high latitudes.
Single species are xometimes widely distributed; however. asa whole,
mites are subject to the usnal rules of geographic limitation.  Most of
the parasitic forms follow the distribution of the host. A few of the
free mites are common in widely separated regions. but many.
expecialty the myrmecophilous ones, are very local. Most of the
tree-living species and those parasitic on plants spread hy their own
wanderings. but many have developed. for the purpose of migration,
a peculiar nymphal form (the /Zyp0pus), which elings to other animals
that will visit places similar to the mite’s birthplace.  Most mites arve
not readily destroved hy cold or moisture, and through thix hardiness
can extend their distribution.

Most mites have but few enemies outside of their predatory relatives.
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There are. howevm' “arious Clww»f plotutl\'c o\omh].nu e, espeeially
among the immature forms. No examples of mimicry, I think, are

known.

A great many mites are more or less injurious to the property of
man. Three, at least. can be ranked as pests of great importance,
namely., the cattle-tick, the sheep-scab. and the pear-leaf blister-mite,
The classification of mites has in recent years heen developed to a
considerable degree.  The gronp is usually held to be an order, includ-
ing about thirty natural groups. An excellent historical review of
the classification of Acarians has heen presented by Trouessart.«  The
value of these natural groups of mites has heen variously estimated
by different anthors as tribes, subfamilies, and families.  Kramer in
ISTT originated an ingenious scheme. which hasx been extended by

=

Canestrini, whereby the mites are arranged according to the position
of the opening of the tracheal system. By thix method there are six
main divisions of the Aecarina.

Canestrini’s classification is as follows:

AsTranara-— Vermiformia and Sarcoptina,

Hypracarixa— Water mites.

Prosmicaiara—The Trombidoidea and Eupodoidea of this paper.

CryrrosTiGMATA—The Oribatid mites.

Merasticyata —The tieks.

MesosTicyaTa—The Gamasoidea of this paper.

Trouessart has moditied this scheme somewhat. He divides the
mites into two orders, Acarina and Vermiformia; the latter group
again into Octopoda (Demodicidie) and Tetrapoda (Eviophyidie).  The
true Acarina he divides into three suborders, the Prostiemata (inelud-
ing the Hydracarina of Canestrini), the Metastiomata (including the
Mesostigmata and (1\1)[()\t]“ll]‘1td of Canestrini), and the Astigmata
(including only the Sarcopting).  In the writer's opinion the Oribatida
and Tyroglyphide are more closely related than indicated in either of
these classifications, ‘

In the arrangement used below, the main divisions are about the
same, although based largely on other characters.  These characters
will be found defined under the various fammilies; and although there
are exceptions to the tables they wre not prominent. and to have pro-
vided for them would heavily incumber the synopses.  The characters
used in defining genera and higher groups vary greatly according to
the g1 roup. In some cases geniera are based on very minute structures,
wlmh in other families are of no value.  In several groups the habi-
tat ix the best clew to the systematic position.  About three hundred
and fifty species are known from this country, where there are doubt-
less a thousand or more, so that the \tmlult must not be surprised to

@ l\e\'uv des Sciences naturelles de POuest, 1891, pp. 289-308; 1892, pp. 21-56.
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find forms that do not fit into tables.  Several of the families are not
natural. and future study will greatly modify existing syvstems.

[ have not made many new genera in the American mites. 1 helieve
in keeping genera as broad as possible. Division of a genus should

he made only on grounds of convenience or those of zoological neces-
sitv.  Because @ group of species in a genus diflers from the other
forms hy some structinal character, there is not, 1 think, suflicient
reason for a new genus. Bot whenever a species or group of species
differs from the others by several disassociated points of strncture,
together with differences in life history or habits, then a new genux is
advisable.  However, in using an adopted classification it is sometimes
not easy to place a new form without either making a new genus or
modifyving the characters of existing genera.  The history of Acarol-
ogy warrants the.student in using mueh caution in the creation of new
cenera or higher groups. .

In regard to nomenclature. I have not departed. save in a few cases,
from that in common acceptance among acarologists.  In some fami-
lies there has been mueh difference of opinion. and lately Doctor
Ondemans, an able Duteh acarologist. has vevised the nomenclature.
It is dithicult to escape some of these changes, but others I can not
aceept. nor @o hack of 1758 for generie numes.  The larger groups [
have called superfamilies, in aecordance with the custom of the hest
zoologists, and these divisions are practically the same as T nsed
in 1895,

To the ordinary person mites do not exist.  Occasionally he may have
painful evidence of their presence, but he has no idea of the number
of speeimens and speeies around him. Yet a little careful searehing
will reveal a world of these tiny creatures.  Althongh Miller early
deseribed mamy  water-mites and Hermann (18304) and von Heyden
(1516) bhad gathered a few. vet thix world of mites was practically
unknown until discovered by C. L. Koch ahout 1540, Sinee then a
number of natwralists have partially exploved its shores, and some-
times penetrated into the interior.  Now there are about a dozen
persons who seriously study acarology and nearly ax many more who
devote themselves to the water-mites.

SYNOPSIS OF SUPERFAMILIES.

1. Abdomen annulate, prolonged hehind; very wminute forms; often with but four

LR e eeeecaeaa- DEMODICOIDEA
Ahdomen not annulate nor prolonged hehind; always with eight legs ... .. Y

2. With a distinet spiracle npon a stigmal plate on each side of hody (usually below)
above the thind or fourth coxae or a little behind; palpi free; skin often coria-

ceons or leathery; tarsi often with asucker oo . oo ool 3

No =uch distinet spiracle in a stigmal plate on this part of body. ... ... 4

3. Hypostonme large, furnizhed below with many recurved teeth; venter with fur-
rows; skin leathery; large forms, nxually parasitie ... ... INODOIDEA

Hypostone small, without teeth; venter without furrows; body often with coria-
ceons shields, posterior margin never crenulate; no eyes ..., GAMASOIDEA
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Body usgnally coriaceons, with few hairs; with a specialized seta arising from a
pore near each posterior corner of the cephalothorax; no eyes; mouth-parts
and palpi very small; ventral openings of abdomen large; never parasitic;

tarsi never with a sueker o ool Liiiiiii.. ORIBATOIDICA
Body softer, withont such specialized seta .o oo o o ool )
Living in water ... ..o .. HYDRACHNOIDEA
Not HIVIng I Water oo i (3

Palpi small, three-jointed, adhering for some distance to the lip; ventral suckers
at genital opening or near anal opening usually present; no eves; tarsi often
end in suckers; beneath the skin on the venter are seen rod-like epimera that
support the legs; body often entire; adult frequently parasitic.

SARCOPTOIDEA

Palpi usually of four or five joints, free; rarely with ventral suckers near genital
or anal openings; eyes often present; tarsi never end in suckers; hody usually
divided into cephalothorax and abdomen; rod-like epimera rarely visible;
adults rarely parasitic ... ... .. 5866000005800000500000a0a008008a8000a0a0

Last joint of palpi never forms a “thumbh’ to the preceding joint; palpi simple,
or rarely formed to hold prey; body with hut few hairs___, .. EUPODOIDEA

Last joint of palpi forms a thumb to the preceding, which ends in a elaw (a few
exceptions); hody often with many hairs. oo oo o0 oo TROMBIDOIDEA

SYNOPSIS OF FAMILIES.

DEMODICOIDEA.

With hut four legs, of five joints each; living on plants, often in galls. . Ertornyipa:

With eight legs, of three joints each; living in skin of mammals. ___Deyobicip.e
SARCOPTOIDEA.

With trache:w; no ventral suckers; legs ending in claws; body divided into ceplialo-
thorax and abdomen; the female with a clavate hair between legs I and 11—

not parasitic on birds or mammals oo oo oL TARSONEMIDLE
Without trachea; no such elavate haiv. ... ... ... 2
(renital suckers usually present; not parasitic on birds or mammals; skin usually
without fine parallel lnes. - .. ... ._..... e R
Genital suckers absent; parasitic on birds or mammals; skin with fine parallel
HNes . i . P 4

Legs short, without clavate hair on tarsi I and 11; living on inseets. . CANESTRINID.E
Legs longer, with clavate hair on tarsi T and T1; not parasitic (except on hees)

TYROGLYPIID.E
Possessing some specially developed apparatus for clinging to hairs of mammals

L1sTROPHORID.E
Without snch apparatus. ...
Living on the plamage of hirds
Not on plumage of birds, but in living tissues_ ...
Vulva longitudinal; in skin and cellular tissue of hirds
Vulva transverse; in skin of mammals and bhirds - ...

"YTOLEICIIID.E
NARCOPTID.E

GAMASOIDEA.

Parasitic on vertebratex; mandibles fitted for piercing; body sometimes constricted
DERMANYSSID.E

Free, or attached to insects, rarely on vertebrates, never on birds_ ... ... ... _.2
First pair ot legs inserted within the same body-opening as the oral tube; genital
apertures surrounded by the sternum ..o oo ool Uroronin.e

First pair ot legs inserted at one side of the mounth-opening; male genital aperture
usually on the anterior margin of sternal plate. ... ..o ... ....GAMASIDE
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ORIBATOIDEA.

(Cephialothorax movably atiached to the abdomen; palpi four-jointed . . [ToPLODERMID.E
Ceplialothorax not movable; palpi five-jointed oo o o oo oo ORIBATID.E

INODOIDIEA.

No scutum: no ventral shield; mouth-parts of adult not prominent from abhove;

no pulvillus to tarsusin adults oo oo oo o oo o o ARGASIDE
Sceutum present; sometimes ventral shields; mouth-parts of adult prominent from
above: pulvillus to tarsus of adults oo oo o oo ool Lol Ll.. Ixomipe

EUPODOIDICA.

Palpt often geniculate, or else fitted for grasping prey; mandibles large and
snout-tike; cephalothorax with four long bristles above, two in front, two
behind; last joint of leg I longer than preceding joint, often twice as long

SDELLID.E

Palpt never geniculate, nor fitted for grasping prey; heak small; cephalothorax
with hristles in different arrangement; last joint of leg I shorter or hut little
longer than preeeding joint; eves when present near posterior border. Evronin.e

TROMBIDOIDIEA.

I. Legs T and 1T with processes bearing spines; skin with several shields; coxee
CONTIZUOUS © L Lt e e oo eaeaeeaaaaan (.ECULID.E

Legs T and IT without such processes; few if any shields oo oo o oo 000 2

2. Palpi much thickened on hase, moving laterally, last joint often with two pecti-
nate bristles; no eves; leg [ ending in several long hairs, adult sometimes

PArasTHC C L e ('UEYLETID.E

Palpi less thickened, moving vertically; eves u=ually present; leg I not ending in

L YT D P 0 3

3. Coxar contiguous, radiate; legs slender, bristly; body with few hairs; no dorsal
groove; tarst neverswollen oo L oo L ...l ERYTHREID.E

Coxie more or fessin two groups, legs less hristly oo oo o0 o o o o ... 4

4. Body with fewer, longer hairs; often spinning threads: no dorsal groove; tarsi
never swollen; mandibles styvliform (for piercing) ..o o .. TETRANYCHID.E

Body with many fine hairs or short spines; not spinning threads; often with
dorsal groove; tarsi often swollen oo o . .. 5

5. Mandibles chelate (for biting) .. ... .. I TroMBIDID.E
Maundibles styliform (for piercing) ..o oo oo oL RHYNCHOLOPHID.E

HYDRACHNOIDEA.

Month-parts carried upon a distinet Lheak; no ventral =uckers; living in the sea
HiLacariDE

Mouth-parts not carried upon a beak; usually suckers near the genital openings;
usnally in fresh water. oo 0. HypracuNID.E

Family EUPODID.E.

The Eupodidie ix a small family of small mites, several species of
which are among our most common acarians.  They are soft-bodied,
delicate mites, with moderately long to very long legs. The body
shows more or less distinetly the division into cephalothorax and
abdomen: the former nsually bears an eye each side: the latter carries
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a few simple hairs.  The palpi are short and simple. fowr-jJointed. and
with only a few hairs.  The maudibles are rather small. hut distinetly
chelate: in one genus they are very large.  The legs are six or xeven
jointed and terminate in two simple claws, and often with a median
plumose pulvillus.  The venter has the usual opening=. but in Nofo-
phallus the anal aperture is on the dorsum of the abdomen.  These
mites can run rapidly, and ZEvpodes ean make considerable leaps.
Most inhabit the ground. but some are found on the leaves of trees.
All are predaceous and feed on various small insects or insect eges.
They seem to delight in cold. damp places. and can he found in winter
still active among and under fallen leaves. They are among the
most common acarians in high latitudes. and are
also frequent in caves, hoth of this country and
of Furope. where their simple and primitive
strueture is well suited to the conditions.  Their
internal anatomy has lately been investigated
by Nordenskiold, who finds that Zhay/d/a is
among the most primitive of the Trombidoidea.
The wscphagus. which opens near the tip of
labiuin or underlip, is very slender. and after
passing through the lavrge " brain.” enters a
very large stomach. From the upper part of
this arises the intextine, which soon expands
into a very large colon, opening at the tip of
body. The eges, ax far as known, are laid upon
the surface frequented by the adult.  The larvee
resemble the parent. while the nymph ditfers L
. . . . 0 Fic. 7.—VENTER OF AN

only in size. There ix no sexual dimorphism. ECPODID.
Most of the commion species vary a great deal
in markings, the consequence being that Koch deseribed each of the
common European species under many ditferent names, several having
from ten to twenty synonvms.  Our forms have been collected only in
the northeastern States.

Five of the described cenera occur in the United States: these may
be tabulated as below:

1. Legs extremely slender, anterior pair much more than twice as long as hody

Linopodes
Anterior legs much shorter_ ..o ... %
2. Hind femora much thickened; anterior legs much longer than others .. Lupodes

Hind femora not thickened - .. o ... . ... ... ... ..
3. Anal opening on the dorsum; mandibles small

Anal opening on venter . ..o
4. Mandibles very large; legs longer than body oo o oo o . . Rhagidia
Mandibles small; legs scarcely as long as hody oo o oo . ... Tydeus

Our one species of Linopodes is a very pretty pale vellowish or
reddish mite. with some white marks, one on the back is in the form



14 PROCEEDINGS OF TINE NATIONAL MUSEUM. VOL. XXVIIL

of a T. 1t ix common on the ground under pieces of wood. bark, ete.,
that have lain there sometime.  The first pair of legs ix used as
feelers,  Usually the mites walk slowly. but

,,i'j\<\ when disturbed run very rapidly.  We have
ez S . . v - B

7 \*ixt several species of  Zhipodes, all more or less
% R . . . .
7/ marked with red.  The common one. 75 »up/o-

/ {

,/4: x hilis Banks, ix found in the same places as
' 7 Linopodes. Another species oceurs on the
/ seashore between tide-marks.

) The species of  Notophallus arve blackish.
\\\ /. with a red <pot above, and red legs. They
\ ‘ occur in damp fields, under stones. or in moss,
But one species of 7Zydens is known from the
United States. 7. glorerd Ashmead. 1t occurs
on orange leaves in
Florida. and feeds on
the young and eggs
of scale insects (y-
tilaspis spp.). It is
pale reddish or vel-
lowish in color and

has a  subpyriform
hodyv. with rather
short legs. Moniez
has desceribed a species of Zydens( 1. molest us)
ax attacking man, much on the red-hug™
style. Rhegidiois avemarkable genus, The

, species are pale or whitish
adl . in color, and oceur under

\ damyp, fallen leaves and on
moist soil. Itismuch larger

Fi. \. —LINOPODES ANTEN-
NLEPES,

than the other species of
this family. and sometinies
fully one millimeter long:r T e N ER N AL,
Its structure isx in many

ways very similar to that of certain Solpugida and
sugeested to Thorell its generie name, which is a

diminutive of £Aer, o genus of Solpugida, It is
probable that it is the most primitive of all existing
Fie, 10—Typers,  Wites. and points to the close relationship of the
BEAK AxD LEG L Nearina to the Solpugida. Our common species. /2.
e pallida Banks, is found throughont the country, but
more commonly in the north.  Other species are found in Fuarope,
Japan, Kerguelen, Chile, and the arctic regions.
A European mite of this family, Zryuctes [/mucenn Koch. some-
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times oceurs upon certain species of slugs (L/war) and sometimes
attached to a fly (Nurcoplage).  In this country a mite (Hypopus con-
color Haldeman) has been recorded by Binney as found upon a snail.
It may belong to this genus, Frynctos.  Len-
tholeus embraces several species, having a
black body, with a red spot behind, and red
legs.  Ilere we may also refer to the genus
Alyens, which is placed ina separate family.
It looks much like a minute Zrombidiune, but
has simple palpi.  Two forms are known in
Curope.

Family BOELLID.T.
The members of this fumily are known as

“snout mites.” from the appearance of the
heak or rostrum. The body shows distinetly

the division into cephalotho-
rax and abdomen. the two
hind pairs of legs apparently arising from the latter.
The cephalothorax is subtriangnlar, with a few long
bristles above and usually one or two eyes on each
side. commonly near the pos.

Fre. 12—FEG6 oF terior corner. The mandi-
BDELLA.

FiG. 11.—VENTER OF A BDELLA.

bles ave large. slender. taper-
ing, more or less united along the median line,
and together form a promiuent cone in front.
They are chelate in the typical genus. but in
sonme of the other genera end in one claw,  The
palpi arise apparently from near the hase of the
mandibles, but really from a part of the bhody
below them. They are either three o1 five
jointed, the second joint heing the longest.  In
some forms they are provided with spine-like
bristles;, but usually with fine hairs, the ter-
minal ones often of great length.  The antennw
are frequently elbowed between the second and
third joints.  The abdomen is usually broadest
at the shoulders aud tapering, Ibut rounded
behind: it bears only a few hairs or bristles.
The venter has the nsual two apertures near the posterior part. the
genital usually the larger.  The legs are quite long and slender, with
a few seattered small hairs. They terminate in two claws with a
median hairy brush beneath.  The hind coxae are well separated from
the unterior pairs. ‘

Fia. 13.—BDELLA PEREGRINA.
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The internal anatomy has been studied by hoth  Karpelles and
Michael. It ix peculiar in several vespeets. There is a large sac or
diverticulum conueeted to the awsophagus ahove.  Michael has termed
it the yeceptaculium o/b/oand believes its purpose is to store the food
for a short time.  The ventriculus ends blindly: there heing no com-
munication to the anus. There are three pairs of
glands in the anterior part of the hody. hesides
one large median gland.  Oune pair opens at the
base of the mandibles and their function is un-
known.  Two pairs open into a connmmon duet
which leads to the mouth: they are probably
salivary glands. The supra and sub-esophageal
canglia are more distinetly separated than in
othermites that have been examined.  The phar-
vogeal nerve (which in other mites is siugle)
in Lol s splitin two parts. The male organs
are remarkable for possessing two single and one
pair of accessory glands, whose function is little
understood.  In the female there is but one ovi-
duct.

My, Triigardh has figured the ege of B vretica,
it is nearly spherical, and with a number of long
spines seattered over the surface.  The larva and
nyvmph have mueh resemblance to the adult.
They are never paraxitic, and there is no sexnal
dimorphisni.

The species are usually red in color, but some
are blackish.  They are predaccons in habit and
wander about m search of food- auny small creature they can find.
The palpi serve ax tactile organs in most genera, but in Ne/rus they
are used to capture and hold the prey.  These mites can run quite fast,
and move hackward as well as forward.  Several species are known
from the Aretic regions.  Four genera have heen recognized in this
country. and one more (Neszwle) is known in Europe.  They may be
separated by the following table:

F16. 11.—BDELLA TENELLA.

1. Mandibles ehelate; two eyes eaeh side; palpi geniculate, and ending bluntly with

; tip of tarsus with one or two

.............................................. Biellu

A median eve on front of cephalothorax; tip of tarsus without plumose bristles.
('yta
3. Palpi of three joints, and without spine-like bristles, one eye each side on ceph-
ot hOra N e ieeeeieeeeaa Llupalus

Palpt of five joints; and with spine-like bristless noeyes......_.... ... ... Neirus
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Trounessart has sepavated the eroup of Nedews from the Bdellidee
and placed them as a family of the Trombidoidea: this does not appear
natural to me.  Of Ne/zus but one species has heen deseribed in the
United States: it lives in damp places. and is very active.  Of Ji/e/la
we have a number of species, and =ome are com-
mon. They usually inhabit moist places, moss.
rotten bark. ete.  One speciex (5. waring Pack-

ard) i common along the north Atlantic <hore
hetween tidemarks. /7. caopdinalis and B pr-
cgednn are conunon on damp ~oil:y . fendlla,
under rotten bark. Michael has recorded tind-

. . ) F16. 15.—JMANDIBLER AND
ing a speciex of el abundantly on the web I i

of a tube-weaving spider. _lwiaurobius feror,

The mites were not disturbed by the spider and evidently felt much
at home. They doubtless fed on some of the small insects disdained
by the spider. The genus (yfo is very similar to [dellu: our one
species (. americanay occurs in damp fields: it was formerly known
as _lnmonda. which name ix not only later. but also preoccupied.

Family CHEYLETID.E.

The Cheyletidae are a xmall family of tiny mites, differing consider-
ably in habits and structure amonyg themselves.  The typical forms
are distinguished by the enormous palpi attached to a distinet beak.

1"16;. 17.—CHEYLETUS PYRIFORMIS: BEAK
AND PALPUS, TIP OF LEG I, AND CLAWSN
F16. 16.—CHEYLETUS 8P, (PERGANDE). oF LEG II,

The palpi are three to five-jointed. and frequently have a minute mov-
able tubercle or papilla near the tip on inner side. which in some forms
is tipped with one or two pectinate hristles,  This papilla is evidently
homologous with the ** thumb™ of the Trombididae.  The beak is plainly

Proc. N. M. vol. xxviii—04——2
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separated from the hody by a deep constriction. and in front has the
cirenlar mouth-opening or camerostome. through which the mandibles
miy be extended and retracted. The body is usnally oval: the skin soft.
occasionally with chitinous plates, and in many forms finely striate.
The division between the cephalothorax and abdomen is rarely present.
The hody bears a few hairs, sometimes in the form of scales. The
legs are generally short, five-jointed, and usually end in two elaws,
with a bunch of hairs or a pectinate bristle between them. In some
species the front legs terminate in bristles, and appear to have a tactile
function: in others the front lees are transtformed into clasping organs.
Sometimes there is an eyve on each side of the cephalothorax, hnt it ix
not often distinet.  The mandi-

\ /. Dblex are  eommonly long and
\}X\ “necdle-like, fitted for piercing tis-
snes: in one ¢enus. however, they
‘ 3 X A have two points, indicating their

\ ‘ AT ( . chelate origin.  The female geni-
‘;\k\ \ ‘ A . / tal aperture i< just in front of the
\ / / é/ anux. which iz at tip of the ven-

&
g“,\ ter.  The male aperture is hehind

the annx, and often near the mid-

LA
, ’ dle of the dorsum.  The penis is
7 ' ‘ very prominent, long. slender.and
"’ "‘"‘ curved, and is often found par-
," CA < tially extruded.  The iternal
/A

O\ \ anatomy of the Cheyletidie hax

% I not been thoroughly examined.
4 \ . The digestive tube ix simple: the
a ' \ stomach is provided with four
} g large coca. In one genus, Sup-

) 4 copteros, there is no anuss the food

of this mite ix of such a nature as
to be completely digested.  The

FIG. 1S —CHEYLETUS AUDAX, FROM BELOW.

respiratory system is perhaps more complete than that of other fami-
licx.  There are two large tracheal trunks starting from the beak and
extending back to near the tip of the body, each giving off many
smaller branches which ramify thronghont the body.  From some
accounts it appears that the main trunks are composed of two or
three separate trachewe,  These main trunks are conneeted to each other
near their origins.  The spivacles ave at the sides of the beak, and in
<ome cases there are two also near the median line.  These spiracles
are sometimes trumpet-shaped.  The nervous system consists of a
civele around the @sophagns and ten hranches from it, four in front
and six behind. Two of these branches go to the heak, others to the
fees, and two to the posterior part of body.




NO. 1382, THE ACARINA OR MITES—D INKAN. 118

The eggs are deposited singly or in clusters; and hy some species :
weh is spun over them, or at least a few threads to hold them in place.
In a few species the mother remains to guard the cluster for some
time. The larva, npon hatehing, has mueh resemblance to the adult,
but, of course, with only six legs. The nymph looks still more like
the parent, and there are but few differences between the sexes, save
that the male is smaller.  Several authors have noted the existence of
parthenogenesis in some species.  Cheyletidae feed on animal life,
sonte being predaceous, others parasitic. A few may be said to belong
to both groups, inasmuch as they ocenr upon certain animals only to
prey on the parasites of the host.

Only a few genera arce known, and of these but fonr have heen
recorded from this country.
1. Anterior leg fitted to clasp hair; hind legs with but one elaw; palpi small. .. Myobia

Anterior legs not =0 modified; hind legs with two claws, or else leg T with two

W S L e )

2. Body elongate, at least three times as long as hroad, palpi not swollen at hase, no
distinet “thamb " or papilla ..o oo 3

Body not twice as long as broad, the papilla nsually present.. ... . .. ... .. 4

3. Anterior legs much larger than posterior pairvs, and ending in a long bifid pul-
VIS e Licobia
Anterior legs barely longer than others, without such pulvillas. ... Nyringoplilns

4. Body about ax broad as long: legs very short and stout; palpi not swollen on
outer =ide at hase; parasitie forms. oo oo o, 5

Body plainly longer than broad; legs more slender; palpi usnally swollen on outer
side at base; hind legs with claws; not true parasites ... . ... _...... 6

5. 11ind legs each with two Claws . ..o e soreryutes
Hind legs without elaws; with several long haivs. .o . .. .. Havpyrivymehs

6. Tubercle, or papilla, of palpus with one or two pectinate hristles_ ... ... Clieyletns
Tubercle, or papilla, of palpus with only simple haivs. ... .o .. ... Cheyletiella

Cheyletus contains about one dozen species.  They are very small
(abont one-half millimeter in length), live freely, and prey upon other
mites and small insects. They scize the prey with their big palpi.
insert the mandibles. and suck it dry.  Some have thought that there
must be poison glands in the palpi, since the prey ceases movement
very soon after capture. Several species have some fan-shaped hairs
or scales on the body and appendages.  These constitute the subgenus
Cleyletia Haller. Two species, one of them. (7 ¢larispiuns Banks,
have been found attached. in adult condition, to Iemiptera of the
genus _lradus. They are evidently not parasitic. hut use the insect
only for transportation. Another of our species. (. pyriforiuis, was
found feeding on a seale inzect on grapevine, another on ("ieudin egus,
and a third, (. ¢uder, attacking Tyroglyphids among cabbage seed.

Cheyleticlla includes several species in which the palpi are not as
lavge as in (heyletus.  They usually occur on birds where they feed
on the other mites present.  They have heen called auxiliary parasites.
One species, (. parasitivorae, uses the rabbit's fur as a hunting forest,
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where it destroys the Zistrophoris mites.  No species have as yvet
been vecorded from this country.  Marpyrhynchus (formerly Sor-

copterus) is represented by a few species that have a very short, broad
body. with very short legs, the hind
pairs ending in @ bunch of bristles.
They occur in the hair follicles of
several hirds, where they form tu-
mors.  The eges are very large for

F1a, 19— ARPYRHYNCHUS LONGIPILUS, F16, 20.—HARPYRHYNCHUS LONGIPILUS,
FEMALE. LARVA.

the size of the mite.  One species, 71, loug/pilus Banks, has been taken
in the United States in a tumor under the wing of a cross-bill.  The

FrG. 21.—MYOBIA MUSCULIL. F1G. 22.—PSORERGATES SIMPLEX.

genus Isorergates was deseribed by Tyrrell from Canada. It lives
e 4 AR J
parasitically on the honse and tield mousc, in cavities or little cells
just beneath the surface ot the skin. Tt has a nearly round bhody, S
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with very short. stout lees. cach ending in two stout claws. Tt hus
since been found in varions parts of Europe, and wus described hy
Michael under the name of  Goudoiceris mosculinus.

The genus Myobia was based on a species from the head of the
house mouse. Al the lees are very short and thick. but the first pair
is heavier than the others and transformed into an organ fitted to
grasp the hair.  The eggs are fastened to the hair of the mouse.  The
nymph differs considerably from larva and adult in legs and bealk.
The pulpi ave atrophied. In this stage it burrows into the hair folli-
cles, feeds there, and transforms. It is not supposed to suck hlood, but
to feed on matter secreted by the skin f the host. Several other
species are found on allied mammals, and one infests bats. Osborn
has recorded the presence of /. uoesend in this country.

Licobia and Syringoplilus are closely allied.  They have elongate
bodies provided with long bristles. They live in the quills of the
feathers of various birds. coming out only tor breeding and migration.
One of these was recorded from Arizona by Hancoclk as /% cobia villosa,
which Trouessart states is the same as S. b/pect/natus Heller of Europe.
Trouessart also claims that this is not an adult mite, but that it ix a
stage (which he eails “rsyringobial 7} in the life of a (heylctidia.
Norner, however, deseribes and ficures the male and egg of this species.

Family ERYTHR.EID.E.

There ave few species of mites in this family. but one is very coni-
mon and heneficial. They are at once separated froni all other Trom-
bidoidea in that the coxwe arve close together and arranged in a radiate
manner. The body shows o complete division
between cephalothorax andabdomen, although
in the typical genus the division is often indi-
ated just hehind the third pair of legs.  The
body, which is usually short and broad. is
provided with many stout hristles.  In frong
on each side are one or two simple eves. The
mandibles are quite large and prominent and
taper to a point which is tipped by a curved
claw. The palpi are promivent. but slender:
i frythrews with a long > thumh,” but in
“uystis the last joint is terminal. The legs
are large and long. eradually tapering and
provided with many long hairs or bristles,
They are six or seven jointed, and terminate in two or three claws.
In some species the tarsus ix divided into aw number of small joints.
On the venter are genital and anal openings, both quite clongate.
The young resemble the adult, except in having but =ix legs,

Fi¢. 23.—VENTER OF ANYSTIS.
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There are four genera, three of which. Zrythrans, Snystis (formerly
Aetinedayand (ehobio, are known from the United States.  dnystis
and forythraons are free and predaceouns. feeding on any small insects
or acari that they may come across.  Their movements are excessively
rapid and erratic, sometimes whirling
about in a zigzag course like a particle
of dust Dlown by the wind.  In Anystis
the hody ix triangular and the palpi are
fowr-jointed.  In Zrythrans the hody is
more elongate, and the palpi five-jointed.

Our one species of uystis, A agilis
Banks, ix conmonly found running over
the leaves of herbs and shrubs in the
search for prev. It is red in color. 1
have seen it feed on aphids, on small
aterpillavs, and on the young larvie of
the currant saw-fly.  The young hefore
transformation spins a white silken web
on a leat. or crevice of bark, and he-
neath it changes to the adult form.

Species of Lrythrans are known to

Fia. 24, —ERYTHR.EUS SPINATUS.

oceur about houses. hut most of them
live on trees.  They are usually red in color. but <ome are mavked with
white spots and stripes. They are not very common in our country,
but two species have been deseribed.  Gekobio ix found attached to
various  reptiles, especially
lizards.  Three species are
known from Europe. and
one, (. terana, is found on
Secloporus flogidanns in this
country.

The typieal species is very
hroad. broader than long, and
the coxwe all close together;
in (/. tecane and one Euro-
pean species the body is longer
than broad and the hind coxwe
separated from the anterior
pairs.  The mandibles have a
peculinr structure: they con-
sist of a stout rod with a

FIG. 25.—(GEKOBIA TEXANA. ¢, BEAK ABOVE; D, BEAK BE-
h‘ll()l't. :l(‘llt‘(‘. stout S])lll’ near LOW; ¢, TIP OF MANDIBLES; , PALPUS; €, TARSUS WITH

the tip. They are supposed to ™

suck blood from the lizards; nothing is known of their carlier stages.
Berlese has recently changed /5ythreans to [oythacarus, claiming

that the type of foythrions is o Rliyncholoplons.
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Family TETRANYCHID.T.

The members of this family. commonly known as “red spiders,”
have for many vears attracted attention. owing to their ravages to
cultivated plants.  Since many of the species can xpin asilken thread.
they have also heen called **spinning mites.™  Their structure presents
fow remarkable characters.  The body is
oval or elliptical. provided with a few,
mostly long. hairs, arranged in four rows.
The cephalothorax is separated from the
ahdomen by a furrow, and bears on ach
side one or two simple eves.  The palpi
are short. the penultimate joint ending in
a claw. The last ix **thumb-like™ and
bears oune or more appendages called
“fingers.”  In xome species the palpus of
the male has a short curved spine at the
tip on the upper side of the third joint.
The mandibles have their basal joints
united in a plate; the apical joint, heing
very long and flexible, is fitted for piere-
ing plant tissues, and is known as the
stvlet.  The legs are moderately slender,
the tivst pair the longest, with scattered
hairs, and ending in one or two claws.
In many species ot 7etranychus the claw
12 =plit into four picees. whence the name.
On the under side of the abdomen arve two
simple openings, the basal the genital, the other the anal.  The former
in the female is wsually transverse. 1In the male it is longitudinal and
often shows the slender curved penis,

The genera recognized in our country may he separated as follows:

F1G. 26,—TETRANYCHUS BIMACULATUR,

1. Front margin of cephalothorax with four scale-like projeetions, hody with seale-

like hairs above; leg I longer than body .. ..o .. .. .. ... ...... Bryohia.

No scale-like projections on front of cephalothorax.. .. .. . .. ... ... ...... A

2. All the legs much longer than body, which is short and broad; rostrum not prom-
inent from above. ... .. Neoplyllobivs

Few of the legs but little longer than hody ... ... .. .. . i . ... .. 3.

3. Palpi ending in a distinet ““thumb;”’ not very slender... ... .. .. ... ... D,
Palpi not ending in a distinet “thom)’ oo ... oL

4. Palpi very small and slender; legs short and heavy, usually rugose; eyes distinct
Tentipalpris.

Palpi of moderate size, legs longer, not rugose; eyes indistinet or absent ...
Tetranychoides.

5. Body twice as long as broad; legs very short. ... ... ... . ... Stiguarus.
Body one and one-half times as long as broad; leg I longer than body .._.......

Tetranychus.
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Two conumon European eencra, Culigonns and Laphiquatfins, have
not heen found in this country.  They are very small and of a bright
red color. In the genus Bryobia we have hut one species, L. pra-
tensés Garman, known ax the clover-mite. [t 1s very abundant in
many localities,  In the West it is injurious to fruit trees: in the East

FiG, 27 —TETRANYCHUS, MANDIBULAR PLATE, DORSAL AND LATEBAL VIE“'.S. , PLATE; b, STYLET; ¢,
SPINA; [, PALPUS,

it more connnonly atfects clover and annual plants.  The eges are laid
in the antumn in great numbers, attached to the hranches and twigs
of trees. They are red. very small, and round. and are often miis-
tuken for the eges of plant-lice. The adults in the autumn often seek
winter (uarters in houses and may hecome a great nuisance.  Both
the mitex and their egos
-an be killed by a spray of
kerosenc emulsion.

In 7etranyehns the body
15 subpyriform. and pro-
vided above with about
twenty-four to thirty-six
hristles arranged in fouar
rows. The speeies of this

Qe genus can spin a thread,
\ which, when they are very
FIG. 28, —TETRANYCHUS, CEPHALOTHORAX FROM ABOVE. «, :l],)lll‘)d:llll, hecomes a dOIlSC
PALPUS; b, MANDIBULAR PLATE: ¢, FRONTAL BRISTLE: o, esh or web. visible at a
SUBFRONTAL BRISTLE; ¢, EYES, h . ‘- ' n
considerable distance. The
spinning organ is not definitely located, but the thread arises from or
near the genital or anal opening. The web does not appear to atford
the mites any protection, but at thues seems to serve to hold the eggs
in place. It may he either on the upper or lower surface of the leaf,
The mites are supposed to hibernate under or among fallen leaves, in
the =pring ascending trees to start new colonies,
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Each female may lay from five to ten eggs o duy for a period of cight
to twelve days; the young hateh in from three to five days, and in
about five days more are adult. A succession of hroods ix continued

9 %
F1e. 29.—TETRANYCHUS LEG. «, COXA: b, TROCHANTER; ¢, FEMUR: , PATELLAS ¢, TIBIA] Ji TARSUS;
o, ONYCHIUM: /i, CLAWS,
throughout the summer, but wet weather is apt to stop or greatly
retard their development.
Tl : . . .

he mites ordinarily move slowly. but when disturbed can run quite

rapidly. For the greater part of the time they remain in one place

FiG, 30, —TETRANYCHUS, GENITAL ORGANS,

sucking the juices from the leaf. In the spring some species attack
the buds.  Several of our species are very abundant and destructive,
The common greenhouse species, known as **the red-spider,” and
which also oceurs on many outdoor cultivated plants.is 70 bimaculats

[\
! ~\
FlG. 31.—THREE STYLES OF CLAWS OF Fra. 32 —TETRANYCHUS GLOVERI, PAL-
TETRANYCHUS, PUS AND MANDIBULAR PLATE.

Harvey: it is probably the 7. cucwmerss of Boisduval.  Specimens of
this species often vary greatly in coloration; the menthers of each
colony, however, usnally being alike. 7% wytdaspidis Riley is abun-
dant on orange leaves in Florida. In this species the abdominal
bristles arise from warts or tubercles, and the tarsus has two simple
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claws.  The most abundant species on orange is a vellowish form,
7. seamacnlatus Riley, At times it is a very sericus pest to orange
culture, and an article upon it ix found in the Report of the Ento-

FiG. 33. BRYOBIA PRATENsSIS—a, FEMALE FROM ABOVE; b, FEMALE FROM BELOW: ¢ AND d, TARSAL
CLAWS: ¢, BEAK FROM BELOW: f, BEAK FROM ABOVE: ¢, PALPUS: b, i, j. k, | m, SCALEX AND SPINES
OF VARYING SHAPE (BUREAU OF ENTOMOLOGY ).

mologist for 1s89.  They occur on the under surtace of the leaves: the
eges are colorless or pale greenish-vellow.

In 7% bicolor Banks, a species common on the leaves of oak and
chestnut, the tarsus has but one claw.  The form occurring on cotton
is known as 7% glorers Banks: it i bright red, and greatly resembles




(B]
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|

the common greenhouse =pecies. There are several remedics for red
spider.  One ix to keep the plants moist. spraying them with water
once a day. But the best remedy is lowers of sulphur applied either
as a dry powder, or as a spray.  Bisulphide of lime ix alzo an etfective
remedy, and tobacco water
ix sometimes used.  The
species of  Ntigmaus  are

FIG. 31.—BRYOBIA PRATENSIS, LARVA F1G. 35, —XTIGMAEUS FLORIDANTS: MITE. MOUTH PARTS,
{BUREAU OF ENTOMOLOGY ), AND CLAWS,

elongate and have short legs. They ave =maller than 7Zetranyclis,
but live in the same manner. Our one species, S. foridunns Banks.
oceurs upon the bases of the imbricated leaves of the pineapple. It

F16. 36.—TETRANYCHOIDES CALIFORNICA, AND PALPUS EN-
LARGED.

is of considerable economic importance owing
to the fact that its punctures give certain de-
struetive fungl access to the tissue of the leat.
The remedy. Prof. Rolfs found. is to place a Fre. 87.—TENUIPALPUS CaL-
small quantity of tobacco dust in the hud of bRl
the plant. the dew and rain washing it down upon the mites. One
application ix usually suflicient.

In Neophyllohius the body is short and the lees are very long: the
tarsal joint slightly swollen in the middle and ending in two claws.
Our only known =pecies was taken on oak leaves in Alabama.
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In Zewmipal prs the palpi are very small and \lvndv . dl](] on(l in two
r four short hristles,  The species are smaller than 7etranyeliis. and
1’(*(] in color. T have seen one species from our country, namely,
Tevnepalpus cal(foruiens. 1t appears
to be very nunierous on the oranges in
Culifornia, and doubtless causes some
njury.  Inasmuch as it is very small,
and does not breed very fast. it will
probably never be a pest of prime im-
portance. It may be destroved hy the
treatment used against - red-spider.”
1etranye /uudf;.x is based upon one
~pecies. 70 ealiforuica, which oceurs
in small colonieson the leavesof orange.
Each colony is usnally in a stight de-
pression, and is evident to the naked
eve as i snow-white pateh, this appear-
ance being due to the fact that the
molted skins are retained attached to
the leaf.  The mites, which are almost
colorless. and their eggs, are located
antong these molted skins. They do
not appear as vet to be numerous
enough to do any appreciable damage.
Three other genera have heen recorded in Europe, Fpalopsis,
Cryptognatlius, and ftmm/(/mj;.w.\. cach with but one or two speeies
Red-spider damage is common in nearly all foreign countries. ]mt
the generie positions of the mites that cause it are not eaxily discerni-
ble from the meager deseriptions.  In India and Ceylon one species,
wlled Zetranychos biveulatus, is a very serious pest to the tea plant.

FiG. 35.—NEOPHYLLOBIUS AMERICANUS,

Fumily RIIYNCHOLOPHID.E.

. These conmion mites are similar in many ways to the harvest-mites
(Trombidiidie) and by many authors have heen united to them. They
ave mach like Zroubid/im in appearance, but nearly all arve of more
slender proportions and more rapid in motion.  The body is usually
divided, although not =o plainly as in the Trombidiidee, into two parts.
The c¢ephalothorax is quite large and on the same plane us the abdo-
men.  Along the middle of the cephalothorax ix a line or furrow,
known as the dorsal groove or crista. It is usually enlavged at the
posterior end, sometimes in the middle, and also at the anterior end,
where it often includes a frontal tubercle. There are one or two
simple eyes on each side of the cephalothorax; they are abwuys sessile.
Inone genus (Nuiwris) there are also two eyes close together near the
middle of the anterior margin.  The palpi are prominent,. five-jointed,
the lust forming a **thumb™ to the preceding, which ends in a claw.
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The mandibles are slender, needle-like, and retractile. thus ditfering
greatly from those of Zyoudidinu, and forming the warrant for a
separate family.

The legs are commonly quite slender, the hind pair sometimes more
than twice as long as the body.  They are seven-jointed and terminate
in two small claws.  The last joint, or tarsus,
i~ nearly alwayx shorter than the preeeding
joint, and in the first and fourth pairs often
swollen, The body and legs are densely cov-
ered with hristles or hairs, sometimes hoth.
The hinder pair of legs are always quite re-
mote from the anterior pairs. The genital
opening iz between the hind coxwe: the anal
opening ix nusually close behind it.

They are: usually found on the ground.
sometimes in very hot situations, and run over
the surface or on low plants with great ra-
pidity.  Otherspecies oceur in moss or under
fallen leaves in woods,
and one is abundant
among the rocks near
the top of Mount
Washington. Several
species appear to live
in (VAO]()]]iPS' but moxt Fic. 39.—RHYNCHOLOPHUS, «,
are solitary in habit. PALPUS; I, MANDIBLES: ¢, BEAK;
'FJ](‘ ngs are (101_10\Vite‘1 d, TRACHEAL PORES: ¢, DORSAL

GROOVE; J, TARSUS,
on the ground or un-

der stones, often in clusters.  The lurva is a
six-legged mite attached to inseets.  When full
fed they drop to the ground and hecome qui-
escent. and after a varying time transtorm to
the adult.

There are several genera in the family, but
only three are so far known from the United
States.  In Swaris the mouth-parts are retrae-
tile, and so are often invisible; the palpi are

Fi. do—Ruyxcuoornts - foyr-jointed and there ix commonly an extra

" pair of eyes near the anterior margin, making
six in all.  In Swaridia the mouth-parts are less retractile than in
SNuiaris, and there are but four eyes.  The palpi are five-jointed and
the dorsal groove is xometimes swollen in the middle.

Thor, who has recently published on this and allied families, makes
Niiarix the type of a special family.  He finds that in this genus there
are no spiracles near the heak. as in other Prostigmata. and that there
are no large tracheal trunks in the body. There are a great many fine
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trachere in this mite. and Thor believes that respiration i etfected

throngh the skin. the structure of which ix rather peculiar.  Upon

these ditferences hie hases a family: however, in my opinion. this is

but more evidence (if such is needed) of the uselessness of a classifi-
cation based on the respiratory svstem.

7 3 In Rhyncholoplius the mandibles only are re-
ﬁ*' :f-' , tractile: there are but four eves. and the palpi
{‘ '; }} 3:1 are five-jointed.  We have many species of this
v i I eenus, and =everal of them are common and

widely distributed.  They are predaccous and
suck the juices from any small insect that they
are able to catch. One
species has been found
preving on the gloomy
seale (Llspidiots tendii-
cosus)yand othersare fonnd

f;/*)l N PAN feeding on the San .](‘).\‘e
i ;{ e L scale and other :~'<-:1le. in- 4
}If ;}\\‘ \f‘f\\ i \}\ seets, Int.hOso Slfll:ltl()nﬁ
F "«Z\\L‘ i they are often the prey of |
1 “{\ >/ 4 aphis-lions (Chrysopa).
R \i,‘ﬁ JooR Most of our species are
A /‘fo/ i uniform red in color, hut
(Y v R, cinctipes Banks  has

F1G. 41.—RHYNCHOLOPHUS

o - prettily banded legs, and
SIMPLEN AND PALPUS, - N

L2 maculatus Banks has
several laree pale spots on the dorsim, — One of our species. 2. lougi-
s ias o extremely long legs that it resembles o minute Phalangid.
The genus Fitoniana ocenrs in southern Europe and northern Africa; ,‘:
it ix remarkable on account of the plume of huairs on the hind legs.

F1G. 2 —VENTER OF SMARIS.

|
|
|
;

Camily TROMBIDITD.UE.

The =~ harvest mite<.” as they are popularly called, are recognized
by the body heing divided into two portions. the anterior (cephalo-
thorax) hearing the two anterior pairs of legs, the palpi,
mouth-parts, and eyes; the posterior (abdomenj i~ much
larger and bears the two posterior pairs of legs. The
mandibles ave chelate, at least there is a distinet jaw or
curved =pine-like process. They also differ from the
allied Rhyncholophidiv in that the last joint of leg IV
is not or very slichtly shorter than the pennltimate. and
in that the last joint of leg I'V is not swollen.  The last joint of leg I}
w=ually iz swollen, often more so than in the Rhyncholophidae. They
are always red in color, some. however, being much darker than others.
The body ix covered with bristles or feathered hairs according to the
species.  The palpi ave five-jointed, quite prominent, often swollen in

Fia., 43, —kEue oF
TROMBIDIUM.
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middle, the penultimate joint ending in one or two claws, the last joint
(often clavate) appearing as an appendage or ** thumh ™ to the preceding
joint. The legsareseven-jointed: the tarsi terminate in twosmall claws.
The legs are clothed in the same mamner as the body.  There are two
eyes upon each side of the cephalothorax. quite frequently horne on a
distinet pedicel.  Along the median line
of the cephalothorax there is commonly a
crista or dorsal groove similar to that of
the Rhiyncholophidae.  This erista is en-
larged at the middle or posterior end into a
triangular area. called the areola, in which

are two pores from which arise bristles,
Doctor Oudenans terms these psendo-
sticmata and pseudostigmatic organs.  The latter are sometimes cla-
ate at or near tip.  There is no proof that these ave homologous with
the organs of the same name in the Oribatidee, although it is possible.
Sometimes these organsare present. although

F1G. 14.—EYE OoF TROMBIDIUM.

the erista is absent. and in one speeies there
are two pairs of the organs. The function
of these organs is entirely unknown. The
genital aperture is situate between the hind
coxwe: the anal opening ix smaller than the
cenital and placed a little hehind it.

The larvie are six-legeed mites and para-
sitic on varions insects.  They, with other larval forms, were formerly
supposed to be adult and to constitute a distinet family under the name
of Microphthiridee. Three of the genera of that family, Zepius,
(/(‘.I/j)(‘fil-,\'. and A toma (()1' ;l.\'f/////(l,). are
now known to be larval Trombidiids.
Some of these larve are, in certain
localities, very numerous, and will
attach themselves to man. causing in-
tense itching. soreness, and even more serious complications.  They
have received the popular name of ** red bug.™ In parts of the South-
ern States the **red bug ™ is often a source of great annoyance. They
burrow heneath the skin and produce
inflamed spots. It ixan unnatural situ-
ation for the mites, and they soon die,
but the waiting is not pleasant.  They
an be killed by anointing the atfected
spots with an ointment or salve con-

F16. 45, —CLAWS OF TROMBIDITUM.

F1a. 46,—LEG T OF TROMBIDIUM,

FI1G. 47.—MANDIBLE OF TROMBIDIUM. p, intnoe <ulpl . S
TRACHEAL PORES; {, TRACHEA., t‘umng LRI Some  recommend

sponging with a weak solition of car-
holic acid (an ounce to a quart of water) after a sonp bath.  Allied spe-
cies oceur in most warm countries.  In France, where thev are often
very troublesome, they are called ¢ rouget” or ““aofitat,” and are the
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cause of the ~eryvthema antnmnale.™  In parts of Germany a severe
infestation ix known ax =~ Stachelbeerkrantheit.™  In England and Scot-
land it is called the = harvest mite ™ and = goozeberry bug.”™  In Mexico
red hugs are known as = Tlalsahnate.™ in Japan as ©* Akamushi.” and in
parts of the West Indiex as the ¢ héte-

S 22 rouge.”  In all these countries they
‘&\L\sg . M,,;,fﬁ have at times heena serious annoyance
“\\‘(/{h},{f// to the peasantry 21'11(1 ln.nd(‘r(‘('l or pre-
K veuted the harvesting of eertain crops.
JESS j‘gjz\i\ I'he female (101)()s1t:< the eggs inor upon
jf" g‘\; the }_“l'()llll(]., ‘sumotlmos as many as 400
7 - v together. Theyare usually hrown and
{/7;{7/ ! VN R spherical, and were by some early writ-
)’7‘*/ \ ers considered to he fungi.  The outer
ot } skin or chlorionsoonsplits, dividing the
A

ecye into halves and exposing the pale
vitteline membrane.  This stage is the
“deutovum ™ of Claparede.

The newly-hatehed larva is eirculir or ovoid in outline, with three
pairs of legs, each tipped with two or three prominent elaws.  After
hecoming attached to the insect the larva hecomes elongate and swollen
with food.  When full fed it drops off, seeks shelter, and gradually
changes in shape. but does not molt.  The new parts are formed under
the Inrval skin, which ina few weeks eracks

Fi16, 45.—THE LARVA (LEPTUS) OF A TrOM-
BIDITM.

and discloses the adult Zrombidiwmn.

The mature mite ix not parasitie. but
wanders about feeding on small insects,
as plant-lice, youny eaterpillars, and one
speeies, 70 locustarnmn Riley, is known to
destroy a great many grasshopper eggs.
A Freneh species has heen found destroy-
ing the root-forms of the dreaded 77%74/-
(owera. The adnlt hibernates in sheltered
places, or in the soil: the cges are laid in
the spring. and there appears to be hut one
brood a year.  Only a few forms have heen
bred: the larvee of one of them ix common
on the house fly in antumn, and a similar
form oecurs on mosquitoes.

Ourspeciesareall practically congeneric,
hut those forms that have two claws at the tip of the palpi fall in the
genus HMicrotroudidiune Haller.  Kolenati's genera  Ofonyssus and
L% plonyssus. parasitic on hats, appear to be larval Trombidions,  The
genus 7rondhid/ v contains a great many species—in the United States
about ten.  Several of our xpecies are very common. and are often seer

FiG. 49.—TROMBIDIUM LOCUSTARUM
MALE,
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crawling about in carly spring. their hright red colorand silky vestiture
attracting the attention of even the most casual observer. Inthe Sonth-
west there is a very large. haivy species. 70 wgninenn: e Conter it
appears at times in enormous munbers.and in parts of Arvizona is called
“angelitos™ by the Mexicans.  Most of the species are of good size.
some amony the largest of the mites.  In the Tropics there is a group

F1G. 50.—PALPUS OF TROMBIDIUM F16. 51.—PALPUS OF TROMBIDIUM
GIGANTEUM. MAGNIFICUM,

of large species. of which 7% t/uctor/une Limaus is perhaps the best
known: it attains a length of about one-half inch, and occurs in the
warmer parts of Africa. It was supposed to he used as a dye in olden
times, but does not seem to be so used now. One of onr species,
72 mritivonne Banks, lives under stones hetween tide mavks on the
seasnore. and feeds sometines on w maritime Coceid (227 pwersia imari-
t/nee Cockerell).  Our most common species in
the Eastern States is 70 serieewn Say; it occeurs
in moist woodlands, and feeds upon small in-
sects. frequently npon springtails.

The genus Zrombella 1s founded on a curtous
South American species. and  (hyzeria vepre-
sents a form from New Guinea which has pro-
jections alone the <ides of the body.

Family C.ECULID.E.

A few mites of peculiarappearance. somewhat
like Not/rus of the Oribatidee, but structurally
allied to Zromdidivimn, constitute this family.
They arc rather Large mites, of somewhat rectan-
eonlar shape, and of a leathery texture, the legs
are very rough. and the anterior pairs provided
with a row of long spines.  They terminate in
two claws.  The coxwe are aranged close to-
gether in a radiate fashion.  The dorsum shows a transverse furrow.
mdicating the separation of cephalothorax and abdomen.  The former
1s provided with a median shield, and from each posterior side arises

Proc. N. M. vol. xxvini—04 3

F16. 52.—C.ECULUS AMERI-
CANUS.
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a pedicel bearing two eves similar to those of Zroudidinn.  The ahdo-

men s provided with two or more shields. according to the species.
The ventral openings are very large and elose together, each elosed hy
Haps or valves. The mouth-parts ave small and obscure, hut the palpus
i~ stout, five-jointed, the first and third joints very small. the penulti-
nrite ending in a cnrved spine. the last forming a *~thumb.” The
mandibles are stout and terminate in a curved claw.  They are con-
cealed in the Jarge conteal rostram. The species are hrown in color.
Very little ix known regarding their habits and nothing as to life his-
tory.  They occur in moss, among tallen leaves, or in moist places.
They move very slowly and feign death when disturbed.  But one
genus, Caculus is known.  Several species oceur sparingly in southern
Enrope and northern Africa.  Oue, Ciwenlus amricunus Banks, was
discovered hy Hubbard in southern California. ’

Family HYDRACHNID.L.

Since O. F. Miiller described the Danish species in 1781, the water
mites have attracted more attention and study than any other tamily
of Acarina. A large nuunber of important papers have heen published.
particularly on the European fauna,
and a recent number of * Das Tier-
reich™ (faseicule 13) is devoted to
them. The body is commonly short.
wsually high, and sometimes nearly
spherical. It isen-
tire, there being no
division into ceph-
alothorax and  ab-
domen.  The legs
arise close together
on the anterior part
of the venter. and often in a radiate arrangement.

They have one or two simple eves each side; in
some cases these are situate close to the median line.
The tegument is often soft, hut sometimes provided
with dorsal shiclds or covered with a pitted cuirass.  Fie. st—Livvocnares:
The mouth parts are often hidden under the anterior ¥ A7 POEsaE
margin of the cephalothorax.  The heak (rostrim
or capitulum) is usually elongate pyriform. and the mandibles are two-

I1G. 53.—LIMNOCHARES: VENTER.

jointed. with a elaw-like terminal joint; sometimes they are elongated
into needle-like piercing organs.  The palpi (maxillary) are of four
or five joints, the hasal one often very small. the apical one sometimes
folding against the penultimate. The palpi vary greatly in shape
and ave of great value in classification.  The legs are usually of seven
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joints, rather subequal in length. althongh the fourth pair ix com-
monly the longest.  The coxwe are often hroad and entirely united to
the venter and frequently to each

A The cox:e C ol q . S )
other. The coxwe or cpimers thus =N o =
form coxal or epimeral plates— AN 4_4“

PR S o Pl — ] h
sometimes four. sometimes three, : Nz ﬁ\\:\

and in a few genera they are united
into one plate.  The tarsi often ter-
minate broadly, and usually have
two claws.  They are provided with
hairs and bristles.  Sometimes theve
are rows of hairs for assistance in
swimming: these are most numerous
on the posterior legs.  On the venter
are the genital and anal openings:
sonietimes the former is very far back, nearly or gquite on the poste-
rior margin.  There is usually a group of sucking disks cach side of
the genital aperture, the number and position of which
are quite characteristic of each species.  On the dor-
sal side of the rostrum (capitulum) are two spiracles
that lead to the trachewr: in some forms there are no
trachez.

The adult mite lives free in the water as a rule, but

F16. 56.—EYEPIATE jn _ [fwe they are pawrasitic in the gills of mollusks.
OF EYLAIS. -

F16, 55.—EYLAIs sp.

The voung are frequently parasitic on insects or mol-
lusks.  Many of the speeies are ved or bluish-green in color: often
they are prettily marked
with yellow or black, and
rary considerably in mace-
ulation. Hyvdrachnidsare
rather above the average
size of mites. some species
being fully 8 millimeters
long and most of them
over 1 millimeter.
There are frequently
differences in  structure
between the sexes; in
Arrenrus and some other
genera the male has an
elongated abdomen tipped
with a median projection
called the petiolus. In
some formx the males have some of the joints of the legx especially modi-
fied. The female lays spherical eggs on water-plants, stones. or in the

F16. 57.—ARRENURUS SP., MALE.



36 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXVIIL

mantle-fold~ of Lamellibranch mollusks.  During the cowrse of devel-
opment & membrane is separated from the embryo while vet inclosed
in the egg-shell: the egg in this condition is the dentovim. — After the
cgoe-shell is broken the embryo continues to develop within this
deutovum. The larva on hatching is six-legeed. and
in =ome eases is parasitic in the respiratory system of
mollusks or attached to aquatic insects,  Neumann
has claimed that in one species of Livinesia the form
hatching from the egg ix cight-legeed. and therefore
a nymph, as in Sferoptns. Kramer has arranged the
larvie in three series. which he considers s the hasis
of classification. A~ a whole, the larvee difler ereatly
from the adults and many were deseribed ax ditferent
creatures. Some were the hasis of the genus Aed/ysio.
The larva usually has very small mouth-parts: it fas-
tens to an inseet by means of hooks at the tip of the xhort, stout palpi.
inserts its jaws and procecds to feed.  Gradually the body hecomes
swollen, the legs shrink, and the crcature looks like an elliptical ego.
The pupa is formed within this sac-like body.
and from it in time issues the adnlt mite.
Nearly all Hydrachnidee live in fresh water,
a few forms oceur in brackish water, and sev-
eral wre known from the littoral zone of -the
sea. They are sometimes parasitic, as already
noticed. but usnally free. and feed on any

Fia. SN —ARRENU-
RUS I, IALPUS.

siall amimals they can catehe such as siall
crustacea, infusoria, and minnte inscct Lavee,
The water mites are found throughout the

F16. 5. —ARRENURU~ sP., FE-

elobe, but appear to be most numerous in tem- ) }
MALE FROM BELOW.

perate regions.  Many species inhabit rapid

streams and very cold water.  About 60 genera and 600 species luve
been deseribed. The species are often widely distributed and found
amid very ditlering surroundings.

Various  clussifications have  been
made, one of which wrranges them in
4 families.  However, it may be bet-
A ter in this puper to use a less complex

A CN Y svstenn Some writers have kept the
/r,\é\\\:\&((&\ Hydrachnidiv quite distinet from all
Fle. (0.—Larva or ax nvoracusa at- other mites. but they are now generally

BRI R OE AR AR SN aeognized to be closely related to the
Trombidiidie.  Nordenskiold  believes
the family to have two separate origins, and therefore not natural.

In the following table are found several common European genera
which are not yet recognized from this country. and doubtless other
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European genera will also he found to occur in North America. A
German. Doctor Koenike. published a valuable paper on some (ana-
dian forms, and lately Dr. R. H. Wolcott, of Nebraska, has issued
several excellent articles on our native species.

F1i. 61,—LIMNESIA SP., PALPUS
AND COXAL PLATES.

CLiving in thesea oo oo o ... ...
Living in fresh water
. Eves elose together near the median line ..o o o0 . .. .. ... 3
Eyes widely separate on the sides o000 0000 0o oo oo 4
. Hind legs far from frent legs, and without swiniming hairs; tips of tarsi obliquely

truncate; body somewhat divided into cephalothorax and abdomen; in fact,

the whole ereatare is trombidiform ... ... (Linmocharina) Limnochares

Hind legs not far from front legs, with ewimming hairs; tarsi pointed; no indi-
cation of division of hody ..o o oo oo oo (Eylaine) Eylais

4. Penultimate joint of palpns prolonged heyond base of last or with a tooth or
spine-like projection near, orattip..oo..o o ool (Hydrachnin:e) 5

~ Penultimate joint of palpns not prolonged heyond hase of last, nor ending in a
SPUNC L oL (M ygrohatina) 10

5. Mandibles, one-jointed, needle-like oo oo o oo oo il ITydrachin
Mandibles of two joints, with elaw atend o000 o oo o o ... 6

6. Lateral eves far apart .. ... ... Lo i i ... Diplodaontis
Latera® eyves close together Lo 7

7. Withont swimming hairs to Tegs oo .. S
With swimming hairs. oo .. 9

8. Wil a median eye on front part. ..o . o o oLl ... Thyes
Without median exve . ... Panisus

9. With a median eye on front part ..o o oo oo Lol Hydryphantes
Withount median eyve oo ... oL . Tancognathus

10. Fifth joint of palpus forming a claw opposable to the apical part of the fourth
joint; males frequently have the abdomen extended hehind o0 o . . 11

Fifth joint of palpus not forming a claw opposable to the apical part of fourth
JOINt e )

11, Capitulum or rostrnm elongate, of two joints; palpi very smallo .o . Krendowskia
Capitolom short, entive oo ... 1

12, Dorsum with a furrow, following somewhat the ontline of bady; in male open
hehind s [erenrns
Dorsum without furrow . __ Nteganeaspis

13. Epimera of both sexes nnited into one plate ..o oo oo .. 14

Epimera (at least of female) not united into one plate ... oo oo oL ... 13
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14. Fourth joint of palpus with a projection below _ oo oo oo o 0 Xystenotis
Fourth joint of palpus without projection ... ... o oo oo o... 15

15. Dorsum without a bowed furrow oo o o il Lebertin
Dorsum with a howed furrow ..o L., 16

16, Second joint of palpus with o projection below: genital aperture at tip of
DOy o Alrerus
Second joint of palpus without projeetion; genital aperture mueh hefore tip of
T Mideopsis

17. Fourth tarsus withont elaw; a long bristle at tip ... o oo o. Linnesia
Fourth tarsus with claw asothers. oo o o0 oo o ... 13

18, Genital opening with lip cach ~ide nearly covering the disks=; palpi with =pine
helow on joint 200 i Nperelon

Dixks near genital opening fully exposed o000 L. 19

19. Epimera of female intwo groups .o oo oo oL oo il Kunilew
[Epimera of female in three groups; genital opening u=ually with three disks cach
U8 20)
Epimera of female in four groups ool U - 21

20, Apical jointx of lee Tnormal ..o oo oo oo . Hygrobuates

Fitth and sixth joints of lee Teurved. oo oo ... [tractides

21, Genital opening with three disks eachside. o000 oo o oo o L. Tyrretlia
Genital opening with more than three disks eacliside ..o oo o o . .. 2

22, Legs T and 11 with spirally ringed bristles. .o oo ... Newmninio
Legs without such hristles. oo L. 23

25, Genital opening at tip of body oo oo .. 24
Genital opening muel hefore the tip oo oo oL .. 25

24, Withont swimmning hairs on legs: fourth joint of palpus without three spurs
below; genital area Yavge. oo .. Ieltria

With a few swimming hairs; fourth joint of palpus with three spurs, or papilke,
bhelow; genital avea smaller C ... Lo

25, Hind epimera with a pointed projeetion helow; palpi larger than leg L. . Najadicola
IHind epimera without a projection; palpi smaller, and end in two or three small
claws: the fourth joint has two papillee below. ..o o o o o .. ... LPiona

The genus Limnochares is practically an aquatic Trombidian: the
body is of the same shape. und red in color. Tt can not swim. hut
creeps over the mud and plants under water.
The voung are parasitic on water-skaters
(Gerridae). Our species is very like the
European.

We have three species of Zylais. They
are distinguished by having four simple
eves situate close together on a plate near
the median line. They are most trequently
found in ponds. A larva of this genus has
been foundon mosquitoes. The genus 77 s,
of which we have afew species, has no swim-
ming hairs on the legs, and heside the lateral
eyves there txa median eve in front. Several
speciesof L Lrrennrushave beendeseribed from North America.and doubt-

Fri. 63.—VENTER OF LEBERTIA.

less many more oceur.  They are often green in color. and have a chiti-
nousdorsum.  The dorswun hasa eireular furrow in the male open behind.
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The males have the body extended behind. and there is o small median
petiolus.  They live most commonly in lakes and ponds. Arendomshia
and Steganaspis ave each represented by one species,

In _Afurus the epimeral plate covers nearly the entire ventral sur-
face: one species is known from a small river in Canada.  Of Vysfo-
wotus and Mideopsis but one species
is known in each: the latter is also a
common European water-mite.

The species of Sperclion are often
found in cold and ruapid mountain
streams.  Three species are known
from Canada.  They have the palpi
enlarged at hase, and the second joint
hears a strong spur betow.  The suck-
ing disks cach side of the genital open-
ing are nearly conecealed by lateral
flaps.  The legshave no special swim-
ming hairs.

Linnesia is a large cgenus: three
speeies have been recorded from Can-
ada. two of them Euwropean. They
have a soft body: the hind leos are
well provided with swimming hairs. and the fourth tarsus lacks the
claws, but is provided with « hristle at tip.  The palpi have the basal
joints enlarged and often with a <pur below. They usually occur in
lakex.

Koenikea is vepresented by one species widely distributed in the
northern parts of our country. The
speciesof [lygrobaies have softbodies,
the stender legs destitute of true swim-
ning hairs, and the palpi have a spur
or tooth below. There are three
sucking disks cuch side of the genital
orifice. Four speciesare known from
Canada.

At is one of the largest genera.
and Doctor Wolcott has worked out
some twelve species, and another has
since been added from Texas. The
genital opening is situate at the tip
of body. and the sucking disks each side are ten or more in muuber.
The legs have swimming hairs and the first pair ix thicker than usual.
The palpi are enlarged at hase. and the fourth joint hears three papille
or spurs below.  Most of the species ocenr, forat leasta time. in certain
fresh-water mussels, particularly of the genera (/o and Anodonta.

F1G. 64.—PIONA SP., AND PALPUS ABOVE.

Fi1G, 65.—LARVA OF PIONA,
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They are found on the mantle-folds or gill< of the mussel. and teed on the
minute animals drawn in by the mussel.  The late Doctor Ilaldeman
dezeribed o numiber of species under the generie namme of iondcolu.
The genus Nowmannio is closely allied to {7« but peculiar on
account of the spirally ringed hristles on legs T and 11,
The genus /o (Cureipes) is also a large genus, and about 149 spe-
cies are now known in North Ameriea.  They occur chiefly in lakes

Fra, 66.—ATAX sP. Fit. 67.—COXAL PLATES OF ATAX.

and ponds.  The fourth joint of the palpus usually has two papille
beneath. and the legs are well provided with swimming hairs. The
eenital aperture ix much in front of the hind margin, and each side of
it arve a great number of sucking disks, often of two sizes.

Family HALACARID.E.

Thisx i< a small family of marine mites.  They have a leathery skin.
frequently granulate or striate. hut commonly destitute of bristles.
Sometimes there are corinceous plates or shields. The hody nsually
shows the division into cephalothorax and
abdomen. hoth above and helow.  The ros-
trum is often quite prominent, sometimes as
large axin the Bdellidae.  The cephalothorax
usnally has three eve-spots, one on the
middle in front. The palpi are three or
four-jointed. the last article sharp-pointed
at tip.  The mandibles are rather promi-
nent. and end in a single straieht, or recueved claw.  The legs are mod-
evately Jong, rather widely separate at base, lateral or sub-lateral in
origin, and end in two claws.  They bear a few scuttered hristles.  The
cenital opening ix quite large and far haek: the anus ix small and at the
tip of abdomen. These mites have no trachewe, but do not appear to he
related to other atracheate Acavians, but rather to the Bdellidie and
Oribatidee. It i, perhaps, not a natural family. but derived from
several group=. The Halacaridie ave found crawling slowly over algee,

Flt., 8. —CLAWS OF HALACARUS.
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frequently in shallow water. hut some have heen dredged at eonsider-
able depths.  The adnlts are free, and feed on diatoms and other
minute vegetation. The voung of some forms feed on the egex of
Copeopods, while others ure attached to various animals.  One is
known to oceur on a (Jiiton.  They ave from one to two millimeters
in length, and their colors depend largely on the nature of their food.
The yvoung have the general appearanee of the adults. and nymphs
sometimes possess rudimentary genital organs.  The legs of the
nymphs have each one less joint than in the adults.  They have heen

F1G. 69.—HALACARUS SP, F1G. 70.—SCAPTOGNATHUS SP. (AFTER
TROUESSART).

found in nearly all seas, and about seventy species are now known.
The forms along the coasts of North America have not heen studied.
The principal genera may be tabulated, as helow.

1. Rostrum elongate and econstricted at base. oo oo .o . . ... 2
Rostrum not constricted at base. ..o oo oo LB
2. Palpi apparently three-jointed, separate.. ... ... .. ... ... ... Seaptognathies.
Palpi, four-jointed, connate at bhase_ .. ... .o . oo, Tronessartello.
3. Rostrum elongate, palpi separated at hase _ ..o oo oo oo L il 5.
Rostrum very short, triangolar ..o o 4.
4. Palpi separated at base ... L. Ll ... RhIombognathus.
Palpi connate at hase - .. il iiiiiiiieaae-. Shnognatls.
5. Palpi apparently but three-jointed ... ... . iiiiiiiii.. Coluboceras.
Palpi plainly four-jointed . . il 6.
6. Third joint of palpus nearly as long as fourth. ... ... ..o .. ... Lgaue.
Third joint of palpus much shorter than fourth. ... ... . ... .. .. Hualacarus.
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Most of the species come from the French coasts or the Atlantic
Ocean: one was deseribed from fresh water. A few are from other
regions, and doubtless<. as they are'more collected. the family will he
of considerable size.  /lulucarus, the largest genus. contains about
fitty <pecies, several of which bear some resen:blance to Newtorerter in
the Oribatidwe.  Most of them are marked with brown, reddish, or
black.  Dr. 15 Trouessart. of Parvis, hax published very largely upon
them.  Puckurd described. under the name of Zhalassarachna verpilli,
a species of [lalocarns from the coast of Maine: it was found on algw.

Superfamily IXODOIDEA.

The members of this group, commonly known as ticks, are of all
Acarians the most familiar to ordinary people.  Their body is covered
by a toneh, leathery skin. which in the female is capable of great
extension.  The ticks (before distention) are of a somewhat triangular

F1G. 71.—ARGAS MINIATUS, FROM F1G, 72,—ORNITHODOROS MEGNINI: NYMPHAL FORM, AND
BELOW. DETAILS (Marx).

outline. moderately flat. with prominent. slender legs and a beak-like
rostrum in front.  On the anterior part of the dorsum there is a cor-
neous piece or shield that may rvepresent the cephalothorax.  This is
known as the scutmu, and is absent in the family Argaside.  With
the male this scutum covers the greater part of the dorsnm.  Articu-
lated to the anterior margin of the scutum. usually within an emargi-
nation. is a small, transverse piece. the capitulum or head. The
posterior corners of the eapitnlum project backward in spines.  In the
female ticks there ave on the dorsum of the capitulum two pitted areas,
known as the porose areas.  The eapitulnm hears the palpi on each
side and the mandibular sheaths, The latter include the mandibles
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and the hypostome.  These are sometimes called the proboseis. hans-
tellum, or rostram. ‘The hypostome is a central picce, bearing many
recurved teeth or denticles. The number of rows of these denticles is
used as a specifie character in classification. At the tips of the man-
dibles are two or three proeesses known as the apophyses.  They also
have been used in classification, but ave variable.  The palpi are
alwavs very short and stout and composed of four articles, not. how-
ever. very distinetly.  Some species have eyes situate one at each
lateral angle of the scutum. The posterior margin of the body.,
especially of the male. 1x usnally somewhat lobate. these lohes being
known as the posterior marginal festoons. The stigmata or spiracles
are above and usually hehind the coxae TV, Each is surrounded by a
reticulated or pitted plate of varying ontline. and called the peritreme
or stigmal plate. It is oftén of
large size.  Upon the venter there
are several furrows characteristic
in position and of value in classi-
fication.  The anal opening is a
small, cireular hole some distance
behind the coxwe 1V: the genital
pore is situate on the front of the
sternal area. slightly behind the
nouth-orifice.  The legs arise
close together. bhut in the dis
tended females the coxa hecome
quite widely separated.  There
are =ix joints in the leg —coxa.
trochanter, femur, tibia, protar-
sus or metatarsus, and tarsus: the
latter is sometimes divided. while
the femur often presents a hasal
distinet portion. which may be the
trochantin.  Upon the tarsus of the first pair of legs is a depressed
circular area, supposed to be an organ of hearing: it ix known us Hal-
ler’s organ. in honor of its discovercer.  The tarsux terminates in a short
stalle that bears the two claws and the pulvillus or caruncle.  The
body of a tick is usually dall colored. but =ome forms are mottled
with brown and yellowish or reddish.

Ticks are parasitic on mammals, birds, and reptiles.  But at times
they may leave their host, and are not confined to one host. although
some species show a preference;  Most of them do hut little damage
to their hosts while sucking blood. but several elosely allied specie~

F1G. 73.—BOOPHILUS ANNULATUS, FEMALE.

belonging to the genus Boopliilus transmit :n organism, the /yrosomi
bigenim i, that causes a disease in cattle known as Texas fever.
Southern cattle fever, red-water, heart-water, ete. A~ a result of her
bloodthirsty naturc the female tick hecomes enormously distended.
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and i then inwomatare condition. The life history of ticks has been

described by Curtis, Morgan., Lounsbury, and others. Ticks pair
durtnge parasitisi, the male yemaining beneath the female for some
days. the latter tinally dropping to the ground to deposit her coos.
These may be as many ax 10,000 to 20,000, and issue as clongute
nusses in front of the tick.  During the operation the head is with-
drawn into the body, ~o that the
neek behind the capitulum is close
to the genital pore.  As the eges
ixsue they are coated with a vis-
cons  substance  secreted  from
elands in the neck.  These egox
lay upon the surface of the soil,
or just beneath it, and the larva
hateh ina few davs,  The voung
ticks. known ax *-seed ticks™

ascend  the nearest support of
Fitr. T4 —BooPHILUS ANNULATUS, MALE ora=s or herh.and patiently await
the coming of someanimal.  Delay
and disappointment must often end in starvation and death.  How-
ever, many =ecure an attachment to some animal. often. perhaps not
the desired one.  In a few days the voung tick ix rapidly distended by
the Dlood it has <ucked from its host, and drops to the ground.  Here
it seeks a cavity or hiding place. and rests.  In three or four days
the skin splits and from it the nymph issues. and bhegins the same
waiting process that it experienced asa larva.  As it has already had
a cood meal of blood. it can wait
for many days without fear of
death.  When it =ecures hold of
an animal. the abdomen distends
a~ before, and it soon falls off
again to hide and molt.  After
thix molt the tick isadult: it waits
again fora host.and when secured
starts the life-cvele anew.  The
Texas cattle-tick and its allies do
not drop off for molting, hut cast
the <kin while upon the host.
They drop to the gronnd. however. for the purpose of laving cges,
as the other ticks.

FI1G. 75.—LARVA OF BOOPHILUN ANNULATUS,

In the true ticks there is a considerable difference in the abdonen
of males and females.  In the latter the dorsal shield does not cover
the entive abdonen, while in the male this shiceld extends to the tip.
The males of some species have spines upon some of the coxw. and
sometimes an extra pair of <hiclds on the venter.
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The internal anatomy of the Ixodidie has heen examined by Heller
(1343) and luter by Pagenstecher (1861). The pharynx soon contruets
into a sleuder wsophagus, which, as usual. passes through the **hrain ™
and into the stomach.  The latter is not very large, but has several
diverticula or cweca, some in front. and usually four large ones hehind
and one longer on cach side.  The color of the food in the caea often
shows through the integument, so that the same species at diflerent
times exhibits different markings on the body.
Upon this basis the ecarlicr authors often de-
scribed one species under several names.  The
intestine is short and straight. enlarging some-
what hefore the anus.  The hreathing apertures
or spiracles open into a large sac. which soon
divides into a host of small trachewe that spread
out in the hody cavity. In the anterior part e W—STGiAL PLaTE OF

> . . BOOPHILUS ANNULATUS.
of the body are two large, hotryoidal salivary
glands. opening throngh o duct cach side of the mouth.  The femade

cenital organs consist of two elongate ovaries, each with a slender ovi-
duct, which unite shortly before the valva.  The male organs consist
of the two slender testes, each emptying into a large median sac. from
which a slender duct leads to the opening.
The Ixodoiden are readily divided into two families.
No seutnim; no ventral <hield: mouth-parts of adult not prominent from above: no
pulvillus to tarsus in adults; stigmal plate between coxee HTand TV . brgasidie
Sceatum present; sometimes ventral slields; month-parts of adult prominent from
above; pulvillug to tursus of both adults and young; stigmal plate hehind
L5 I Lrodid:e
The Argasidie, containing but few genera, are in sonie ways inter-
mediate hetween the true ticks (Ixodidie) and the Dermanyssidae.
The skin is. usually covered with oranulations or deeply pitted and
the head and mouth-parts are hidden heneath the unterior part of the
body. They are nocturnal in habit and feed on the blood of mammals
(including man) and hirds.  Unlike the true ticks, the females of this
family do not hecome so greatly distended with Dlood.  There wre
two genera in our fauna.
Capitulum at least its length from the anterior margin. - ... ... . .. ... Lroeas
Capitulum under w heak-like projeetion, close to anterior margin. ... .. Ornithodoros
It is to the genus (lrgos that the famous Miana Bug of Persia helongs
(k. persicus)y. Tt lives in houses. and its puncture was declared by the
early travelers i those regions to produce startling resnlts: convul-
sions, delirinm, and even death following its attack.  Specimens kept
in Durope for experiment have failed to produce these dire conse-
quences, but there is such @ wealth of testimony as to the dangerous
effect of the bite in Persia that possibly in that country the Miana
Bug may at thnes carry the germs of some disease.  The European
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species. Argos roferus, commonly  infests pigeons, but has been
known to attack man. not however with serious results.  Our species,
the “>echicken tiek.” Argas viinivta Koch (aneeri-
cone Packard) is not uncommion in the southern
parts of the United States from Texas to Cali-
fornia, and often does a great deal of injury to
poultry.  Chickens, badly infested, droop, re-
fuse to cat, in a few days drop down. and finally
die.  Itisof adull reddish color. and the body
eranulate.  The eggs are laid in masses of 30 to
100 and deposited in eracks of the chicken house.
Perhaps the best remedy is to <pray the inside
of the chicken house with kerosene or benzine,
then whitewash or dust with carbolated lime,
and finally daub the ends of the roosts with coal
tar.  Isolating the roosts. by suspending then
on stout wire. or hy plicing a barrier of cotton-

F16, 77.—CLAWS OF BOOPHI-
LUS ANNULATUS,

waste soaked in oil around each end, will also be helpful.

[t is now claimed that the ehicken-tick in Brazil transmits the blood-
parasite of a disease tatal to fowls. A similar species
(.1, senchezi Dugés) is found in houses in New Mexico
and Arvizona and is there called the **adobe tick.™

In the allied genus. Oruithodoros, we have two spe-
cies. both known to attack man. O furicata Duges s g, 58 —ges or
the most dangerous. The Mexicans call it~ turicata.”™  BoorsiLvs ax-
In southern California they are known ax ** pajahuellos™ B
to the cattle herders.  Their bite will canse large swellings that remain
for some dayvs, and are very painful.  The other species, O. wequini
Dugés, is a =erious pest to cattle
and of much wore cotnmon occur-
rence. It infests the ears of
horses, cattle, sheep, and some-
times man, and has been called the
“spinose ear tick,”  The nymphal
stage ix quite unlike the adult tick
and was figured by Marx as 222yn-
choprion spinosun, 1t is of a
brown or blackish color, und in
the nymphal stage is clothed with
many stout spines. It has been
FlG. 7. —DERMACENTOR VARIABILIY, MALE FROM  [enown to cause death in cattle.

T They ean usually be removed by

an application of linseed or olive oil.  Like the preceding it is a Mex-

ican species. whieli occurs only in the southern parts of our country,
but i sometimes found as far north as Nebraska.  The adult is known
to Mexicans as the ** garrapata,” and the yvoung are called *~pinolias.”
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The Moubata bug. (. surignsi, is an African species whose puncture
i~ reported to produce effects almost ax dangerous as those asceribed to
the Miana bug, It attacks both man
and  beast. sometimes occurring  in
houses.  The pain of the puncture is
not felt until several hours after it is
inflicted. but gradually the spot be-
comes inflamed and irritable.

The Ixodidwe. or true ticks, ure repre-
sented by a large number of species in
tropical countries, but in the temperate
recions they are much less common.
However, there are about twenty-five
species in the United States. and one of

'[]lQ.SO. the Texas cattle ti(‘k, isa pest of Fit. N0.—DERMACENTOR VARIABILIS,
SHIELD OF FEMALE,

prime importance.  Owr ticks are ar-
ranged in about seven genera. which inay be tabulated as follows:

1. Palpi short, not or only slightly longer than broad; capitulum short ... ... ... 2
Palpi plainly longer than broad; capitulum longer oo oo oo . ... .. 5

2. Dorsal surface of capitulum hexagonal, the sides projecting in angles: male with
anal plates L. 3
Dorsal surface of capitulum rectangular, sides straight; male without anal plates. 4

3. Second and third palpal joints extend laterally into sharp points; stigmata nearly
CIPCUd Y . e ];'r,m[://l'lil::
Second and third palpal joints even; stigmata comma-<haped _ ... Rhipicephedits

4. Eyes present; external horder of palpi straight; cox:e I bidentate. ... Decinacentor

Eyvex abrent; external horder of palpi uneven; cox:e I not bidentate . ILmaphysalis
5. Anal groove surrounds anus anteriorly and opens posteriorly: eves absent: stigimal

plate nearly civeular oo oo 0. ..o.. Lrodes

Anal groove surronnds anus posteriorly and opens anteriorly: eves present: stig-
mal plate reniform ..o ... i

6. Anal plates absent ool Linebluomme
Anal plates present in male. oo oL L. TLyclommnia

Our one species of Booplilus (D, wmwdatis Say) (horis Riley) is
the distributer of Texas fever, a disease of cattle that eauses enormous
losses in the South, particularly in cattle imported there from the
North.  The southern cattle tick i found only in the Southern States
and the Government maintains a quarantine line where cattle hrought
North may be eleansed of their ticks.  The female tick is of a dark.
dull brown color. with reddish seutum and legs: the male is reddish
brown, the legs paler at articulations.  The cause of Texus fever is o
minute Protozoan parasite. /2y rosona bigemniinmmn.  This is taken up
with the blood by the Booplhilus, which then inoculates cach animal
that it attacks. And even the yvoung that have not infested any
avimal may produce the disease.  The young ticks, called secd ticks.™
are horn on the ground: they climb upon grasses or hushes. and await
the coming of eattle.  Each attaches itself at the tivst opportunity. and
beging to draw blood. In about a week it molts, remaining on the
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host during this period. The male inercases bat little in size, but the
female hecomes enormonsly swollen and in about a month <he is ready
to drop off and depoxit eges.
Onee in the blood of cattle the
parasite destrovs the red blood
corpuscles, and causes a thinness
of blood. the hiemaglobin of which
appearsin the urine.  After death
the spleen and liverare found to be
coreatly enlarged. The most prom-
ising preventive seenis to he the
removal of eattle from pasture for
onevear. Thixpasture disinfection
may be hastene ] by cultivation for
one vear, or grazing it to sheep.
1t hax heen noticed that southern
cattle may beconie immune, and
with this hint a method of vaccina-
tion was devised for treating norvth-

ern cattle when taken South.
Fi16G. S1.—IXODES ¢RUCIARIUs, FEMALE, AND STIG-

‘ There are several other species
MAL PLATE.

of ticks often found on cattle, but
none are known to carry the parasite of Texas fever.

OFf Derueacrntor there ave three or four species in this country. all
with the scutum more ov less variegated with white and brown.  The
most common one is the > dog tiek.”™ Dermaccntor
ritpdabilis Say . and s onr most widely distributed
species. Tt s found on cattle, dogs, horses. rah-
bits.and sometimes on man, Ounthe katterit causes
no serious consequences, but is a sowree of nich
irritation.  They are <o tiehtly attached that it is
often impossible to remove them without cither
leaving the head in the flesh or else tearing out a
picce of the skin.  The other species are similar to

the doe tick. but are less common.  One occurson
the moose, and others on eattle, deer. and sheep.

¥F16. 82.—HEAD OF IXODES.

Do reticulatns Linmens, a0 Kuropean species, is perhaps more fre-
quent o California thauw 2. capiuhilis.

In the wenus  Hwwaphysolis
(formerly L2hipistonar) we have
one or two species that occur on
rabbitz and other small maimmals,

Fri. S3.—LEG [ OF INODES: SECTION THEOUGH TAR- In Lrodes there are several ] A=
sy B D ATLLEES cies: oneisa Enropean species, /.
ricinns Linneeus, that occurs oceasionally on cattle.  Tn Scotland this

species often attacks sheep. and appears to distribute the germs of a
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disease similar to Texas fever, that is known by the name of **loup-
ing-ill ™ or *-trembling.”™ The parasite ix at present unknown. The
loss to Scottish herdersis sometimes very heavy. It is said that sheep
in moist meadows are not as subjeet to ticks as those in drier pastures,
A pale yellowish or almost white species, with a brichter vellow scu-
tum. /. cruciar/us Fiteh, ocenrs on squirrels, gophers, rabbits, ete. In
Florida a veddish species. /o seapuluris Say. is eomunon.

Of Ll youiiie there are a number of speeies, particularly in the
Tropics. L. vwericana Koeh is often found on cattle, and is ealled the
** lone-startick ™ onaccount of a prominent yellowish spot on the scutum.
On some species the markings beeome intricate: a series of yellow and
brown sinuate stripes variously interlaced.  One of these, A, crenntu
Say (maculutn Koch) ix very common in the Southern States, attacking
almost any mammal. ineluding man.  One largespecies, L. tiuberenlata

Fi1G., S4.~AMBLYOMMA AMERICANA, FIG. 85.—AMBLYOMMA AMERI-
SHIELD OF FEMALE. CANA, STIGMAL PLATE.

Marx occurs on the Floridan gopher. The exotic genus (Jphiodes
infests snakes: the various species arve handsomely marked with brown.
red, and vellow.  The genus /Zwmnlastor oceurs on hats in Europe.

It has lately been shown that a South Afviean tick. 7Zwmaphiysalis
lewchi Audonin, is the carrier of a blood-parasite that causes malignant
jaundice, or dixtemper, in dogs in South Africa. The young stages
do not communicate the disease, but if an adult tick feeds on infectious
blood, her descendants, when adult, may transmit the disease,

Superfamily GAMASOIDEA.

The Gamasid mites are among those best known to collectors of
insects, sinee many species are very common, and others spend part
of their life attached to beetles and other insects.  Typically these
mites have a hard coriaceous integument, but there are many excep-
tions to this rule. They are quite flat, broad, and with rather short
legs. They have no eyes, but the sense of touch is very hichly devel-
oped through many hairs on legs and hody. Some species are slow
in movements, and are apt to feign death when disturbed, but others

Proc. N. M. vol. xxviii—04——1
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can run with considerable rapidity.  The mouth-parts. in many species.
nuy be completely withdrawn into the body of the mite.  The mandi-
blex are norally chelate, and the fingers toothed.  Sometimes they
are greatly elongate and styliforn, so fitted for piercing: in a few
wses the movable ftinger is lacking. In
many species there isaprojection or append-
age arising near the base of the fingers
known sometimes as the *>spur.” cometimes
as the **flagetHum.™  Beneath the mandibles
isa large picce. the hypostoma. It is bifid.
and each side ends in an elongate corncous
point.  Between the two corneous points
is o long fleshy part, the lingula.  The palpi
are  prominent and unsually five-jointed.
Above the mouth there is in many forms
a thin plate, often toothed. known as the
epistoma. In the Uropodideae, the palpi ave
scarcely visible, asx the hody projects =o
much in front. The legs are of moderate
length. usually slender, and arise close to-
cether. in a row each ~ide. In the Uro-
podidee the anterior pair is separated from
Fr. v VENTEn o camases o the others and their coxwe are nearly con-

PERITREM.; b, JUGULARIA; ¢, STER- l’iguuu,\‘. The ])0(1.\' 1s t'nlllnl()n]j' ])1‘0\'i(lt’d
NAL PLATE; o, METAPODIA; €, GEN.
ITAL PLATE; f, ANAL PLATE.

with coriaccous plates or shields. the posi-
tion and shape of which are characteristic
of cach species.  These plates sometimes nearly cover the entive hody.
Their poxition and names may be ohserved from the accompanying
illustrations.  There are some small shields or pieces which arve often
of importance: a pair just hehind the fourth coxwe are called the *meta-
podia:™ a pair just hehind :
coxae 1 are known as the
“jueularia.” and  a pair
behind  sternal  plate, the
“metasternalin.™ There are
frequently  differences  be-
tween the sexes in the ar-

rangement of the plates, and
in the males of many Hl)(‘(-i(\g F16. ¥7,—SIDE VIEW OF 4 GAMASUS. ¢, EPISTOMES p, PERI-
the ventral plates are mostly e e
coalesced.  The female genital opening is commonly under the ante-
rior margin of a plate (the genital) which ends near the coxwe of the
third legs.  The male genital aperture is usually at the anterior mar-
ein of the sternal plate. only a short distance hack of the mouth. In
some groups. notably the Uropodidae. the genital aperture of the
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niale. or of both sexes. is situate in the middle of the sternal plate.
The anal opening ix small and placed near the tip of the venter: it
ix often surrounded hy a plate. There is a spiracle or breathing
pore on each side of the hody. above and slightly in front of the
fourth coxa. It ix surronnded by a chiti-
neus ring. the peritreme. which usnally
extends forward for a long distance, often
in a slightly sinwous line.  The legs are of
six joints—coxa, trochanter. femur, patella,
and tibia. of subequal length, and a long
tapering tarsus.  In some species there arve
indications of a division of the tarsusx. The
tarsi terminate in two claws, and sometimes
a sucker or wmbulacrum.  In several forms
the anterior lees ave destitute of claws, and
seem to act more as antennie. In many spe-
¢ies the males have the second pair of legs
enlarged and provided with teeth and projec-
tions. and sometimes the hind legs are also
armed.  These legs are used to hold the

temale during pairing.

The internal anatomy of the Gamasidae has
heen studied perhaps more than that of any other family. It differs
in various ways from what may be called the typical acarid anatomy.
Kraniey bas shown that in some forms there is a tendinous framework
in the middle of the body, a sort of internal skeleton, to which are
attached many of the larger museles, The male sexual organs are
usually on the conmmon plan.  There is, how-
ever, a large accessory eland lving between
and beneath the vas deferens. There is no
intromittent organ: and sometimes there ave
two testes,  The female generative organs
usually ditfer much fron that in other fami-
lies.  Often there is a semiglobular or hotry-
oidal ovary, opening into one (sometimes
two) oviducts. that lead to the vagina; ahove
the vagina ix a domed chamber, the sperma-
theea, At times there ave two smadl glands
that open into the vagina.  In many forms
thereisnospernutheca, inwhich case Michael
has dixcovered the existence of other organs of 1 most curious nature.
Attached to the top of the ovary are two rather clavate arms. known
as the lyrate organs: and above is a lavge sac. the secenlus fienidneus,
connected at one end to the ovary and at the other hy two annulate
tubes to the acetabula of the coxw of the third pair of legs.  After

FIG. SS.—PTEROPTUS AMERICANTUS.

FiG. 89.—VENTER OF PTEROPTUS.
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the eges are all deposited the saceulus hecomes very small.  Some-
times it is wanting, but the annulate tubes are present and conneet
divect to the ovary. The significance of these organs is not fully

known, hut the saceulus contains sper-
matoeysts whieh are supposed to reach
it throngh the annulate tubes.

Some, if not all. of the Gamasidae
have a most remarkable method of
coition, which Michael has discovered
and described in detail.  The muale,
which i~ commonly a little smaller
than the female, elasps the latter by
the legs of one side and crawls under
her.  Hix abdomen extends back be-
vond that of the female. and he grasps
her by his legs. Then w clear sue
cmerges from the genital aperture of
the male. gradually enlarging until
it is of full size und shape. which is
constant for each species. Usually
thix sac or buhble is flask-shaped,

with a long
neck. It
inclosesthe
spermatozou floating in a clear viseid liquid
(romietimes  within  spermatocysts).  The
nmale clasps this bubble with his mandibles,
which -are often wmodified apparently tor
such” purpose. The male then applies the
small end of the bubble to the vulva of the
female, often inserting his mandibles for
some distance.  Here the small end of the
bubble hirsts and the liquid and sperma
tozoa are discharged into the spermathec:
of the female.  The-bubble is rather firm,
and when  empty does not collapse, hut
shiinks somewhat.  After the male leaves
the female he proceeds to clean his mandi-
bles. In those species in which the female
has no spermatheca. but has annulate tubes
connecting to the acetabula of the third
pair of legs, it is probable that the hubble
ix applied to these apertures, and not to the

F1G, 90.—DERMANYSSUS GALLINE.

FIG. 9].—DERMANYSSUS GALLINE. ¢,

CARONCLE;
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vulva, The spermatozoa thus passing into the sacculus femineus,

from which they may pass into the ovary as oceasion demands,

In

\
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the male of one species there is a hole in the jaw, through which the
bubble is blown, part hanging down on either side.

Trouessart has shown that in 22¢///etia there i< a true parthenogen-
esisy agamic generations are found
in spring and summer, the male ap-
pearing only in theautimn ovwinter.
Ile also found that this form has no
nymph. the larva changing into the
adult female.

Gamasids  deposit  eggs  which
hatch into pale, soft-skinned, six-
legged larva, often very ditferent

)

=

F1G. 93.—LIPONYSSUS; ANAL PLATE
AND MANT'IRBLE.

F1G. 92.—LIPONYSSUS AMERICANUS,

from the adult. There is a vemarkable exception in Fteroptus and
allied genera of the Dermanyssidie: the young of these mites hateh
with eight legs.  In time the larva molts into an eight-legged nymph.

F16. 94.—PNEUMONYSSUS SIMICOLA,

I1G. 95.—LARVA OF PNEUMONYSSUS
FROM BELOW. FIG. 95

SIMICOLA.

In this stage they have shields, the dorsal often transversely divided.
The nymphal stage is often the longest and most active period of their



54 PROCEEDINCGS OF THE NATIONAL MUSEUM. VOL. XX VIIL

life the stage of growth and development.  After one or two molts
in this stage some forms approximate closely in appearance to the adult
condition. Ienee there are names for the various portions of the
nymphal mite, the carlier part heing the protonymph. then the deuto-
nymph.and sometimes a tritonymph.  These terms
arc applied in the true Gamasidie.  In the nymphal
stage some Ganasids are attached to various insects
tor the purpose of transportation. In fact, some
genera (as {ropodiay ave chielly known to us in this
migratorial nymphal condition.  Various writers
have claimed that the mite was a parasite of the
insect, but sueh is not the ease. The hnsect is used
only as a means of transportation.  In some cases
Fro. o6, —Pyprnosysas - the mite is attached to the insect by an anal pedi-
A NS AREEIC el formed of excretions.  Such wone is known as
a nympha pedunculata.™ Insome casesthe nymph

may pair and produce cges: these are called ““nympha pedogenica.™
The nyinph from the Larva is often more like the larva in niany ways
than like the adult. This first nymphal stage is called ** nymmpha hete-
romorpha.”™  The nymph after molting may look like the adult; this
second nymph is the ~“nympha homeo-
morpha.”™  These latter two terms are
applied only in the Uropodida.  Some
Gamasids live in deeaying substances.

(
ool YO
R AVASRERY A
,[,é(l“u‘-

Fia, 97.—1IALARACIINE AMERICANA. & STERNUM FIG. 98, —HLEMOGAMASUS AMERICANUS,
OF MALE; £, STIGMATA AND COXA&; .r, MANDIBLE. AND ANAL PLATE.

cither animal or vegetable, It has been shown that certain Uropodidae
live on minute plants, hacteria, and small fungi.  Most species prey
on simall insects, Thy=anurans, other mites. as Tyroglyphide and Erio-
phyidie, and occasionally they will eat one another.
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There are a few parasitic forms: the entire family Dermanyssidae i
parasitic on birds, bats, rodents, ete. T'wo genera of the true Gamasidee
are  parasitic — Zlamogainasis
on moles, and Z2ailliet/o in the
ars of varions animals. A
great many ocenr among  de-
caying fallen leaves. A num-

FIG. 99— (G AMASUS SP FiG. 100.—(AMASUS SP., NYMPH.
FIG. 93.—G AMANUS SP. :

ber of species have been taken in ants’ nests.  Some of these live

attached to the ants and obtain food from them. One species is so

foimd on a Seolopendra.  The relationship of the

other forms to the ants is not clear inall cases. It

has been shown by Michael that <ome species of

Lalups feed upon the dead ants. It is therefore

probable that most. if not all, of these myrme-

cophilous forms are scavengers, and their pres-

ence useful to the hiealth of the colony.  Theants

sometinies take care of the mites when the nest is

disturbed, and carry them to a place of shelter.

Onespeciesof Leelups, L. cquitans, was frequently

observed to jump up on an ant and ride about for

a while, the ant taking no notice of its rider. It

appears that each species of mite prefers to live

with a certain species of ant. but several kinds

of mites have been found in the same nest.  The e 1) e

nites disappear when the ants desert the nest. LARVA. '
The superfamily Gamasoidea is divisible into

several natnral groups, the relative importance of which has heen vari-

ously estimated by different writers. I shall consider that there are
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three families - the Dermanyssidee, the Gamasidae, and the Uropodidie.
They are not, however, as distinet as one could wish.  They may best
he separated as follows:

I. Parasitic on vertebrates; mandibles (itted for piercing; bhody sometimes con-

sl o JHo0aaBaco000oosaco00000006660060000000000066006000G Dermanyssida
Free, or attachied to insects (rarely on vertebrates, never on birds) oo oo 002
First pair of lees inserted within the same hody-opening (camerostome) as the

oral tube; dorsum of body projects beyond the camerostome; genital apertures

surrounded by the stermum. oo oo Lo ool ll. e Uropodidie
First pair of legs inserted at one side of the mouth opening; dorsal surface of
body does not project in front of the camerostome, male genital aperture usu-

ally on the anterior margin of sternal plate (sometimes in the middle).
Clamasidee
The true Gamaside ave divided into a great number of genera. The
family has not been carcfully studied in the United States. <o that the
following table to the more prominent known genera includes several

not vet recorded from the United States:

1. Living in the ears of cattle, horses, ete oo oo oo oL, Laillietia
Living upon moles, orin thelr nests Cooo oo o oo . Lol Heeniogeaonasus
Not found on vertebrates. ..o oo o oLl PO ¥ 2

2. No peritreme, only the spiracle; leg T without elaws: dorsal shield entire ..._.3

Peritrenie present

3. Spiracle etliptical; male genital aperture in anterior margin of sternal plate.
Iphiopis
Spiracle, civeular; male genital aperture in middle of sternum. ..o . Lpicrius

4. Peritreme very short, about twice ax long as wide; dorsal shield entire; leg 1
with elaws; Hving in a cavity of the abdomen of certain bees ( Xylocopa).

) Clreeniella «

Peritreme more than twice as long as hroad; not parasitic on bees. ..o oo . .. 5

5. Leg I withont claws; dorsal shield undivided

Lee | with elaws
6. A post-anal plates genital aperture of female between second and third coxze,
and opening by two hinged plates; male with ventral plates united, and leg I1

unarmed L iiieiieeeeaceaaaaaan Celiwnopsis

No post-anal plate; female genital opening normal, and farther back .......... 7

7. Hind femora with several distinet teeth hehind; leg IT of male unarmed; male
eenital opening in middle of sternum ool Megisthains
Hind femora unarmed, or, if so, then leg H is enlarged and armed in male, and
male genital aperture on anterior margin of sternal plate. ... o o L. 3

<. Peritreme not extending in front of coxie 1115 hody short; legs short; male with
lee 1T unarmed; male genital aperture opens in middle of sternuiu; attached

1@ ECINRAPENS o bocosacsconoossacncBenconcas 000056 000600 050000 Auteunophorus
Peritreme extending much in front of coxie 1115 male genital aperture on anterior
margin of sternum

9. Male with leg 1 enlarged and armed with teeth; female often with metasternali

peritreme often curved at base; hody more elongate -__. oo L] Mecrocheles
Male with leg IT mnarmed: all legs very long; female without metasternalia.

Podociniin
10. Middle of dorsum with two small shields eacl side, a larger one at tip, and a very
large one in front oo i Liroaspis
Dorsum without sueh arrangement of shields, usually one, or one transversely
AESHUED ¢ 5 55000000 0aa0aEEEEEEEE c ot atasaa5050000058E8600066C000600065600 5 1

New name to replace Greenia Oudemans (1900}, preoccupied by Kirby in 189

[=~]
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11. \I.lle genital u]»emnw in middle of sternal plate; hody mtlwl ~lmrt and usu: 111\
with liairs or spines ..o il 12

Male genital opening on anterior margin of sternal plate. ..o o oo oo . 13

12. Peritrene rather short; dorsal shield divided; leg T1 of male unarmed . ... Zercon
Peritreme long; dorsal shield entire: leg IT of male armned with teeth. .. Seiodes

13. Leg IT of male unarmed; body usually egg-<haped; dorsal shield entire - .. 14
Leg 1T of male armed with teeth; body usually lomger o o oo o oo o ... 16

14. Male with ventral plates all united; anal plate separate in female; female genital
plate not angulate in front oo oo Lalaps

Anal plate separate in hoth sexes o000 oo Lol 15

15. Anal plate broad; epistoma scareely pointed oo oo o000 o oo oL Nedus
Anal plate small and narrowed behind; epistoma usually with a mueronate
0 01 TTyletastest

18, In female the sternal plate reaches behind hmd coxa; the ventral and genital
plates united, the anal separate. oo oo o o oo o i l. Lachiylalaps

In female the sternal plate scarcely reaches hind coxwe; the ventral plate often
nnited to anal, but not to genital ..o ..o L. 17

17. Female genital plate triangular, angulate in front - ..o ... .. (Yimesus
Female genital plate rounded in front oo o o o . 18

18, Dor-al shield entire. . .. Hydrogamasus
Dorsal shield more or less divided ..o o oo L. 19

19. Anal plate nnited toventral. ... .. ... ... ... Camasellus
Anal plate free - .. Cyrtolalaps

The genus L2uillict/u is based on 22, «uris, which was found by Leidy
in the ears of cattle in this country. Of Ipliopsis and Lpierins no

Fi16. 102.—HYLETASTES §P, AND ANAL PLATE. F16. 103.—11YLETASTES OVALIS { PERGANDE .

species have been found in this country: the latter often has a regular
pattern of tubercles on its dorsun. A species of (7 Zwnopsis has heen

aGistl's genus (1848) to replace Iphis Koch, antedates Enens Mégnin,
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taken in Indiana and the District of Columbia on a IHisterid heetle,
Hololepta. Megisthanns inelundes a number of large tropical Gama-
sids. recognized by their large size and toothed hind femora.  One
species, I foridanns Banks, has been taken in Flovida.  Antenno-
phorus has avery <hort, hroad body. with short. stout legs.  The first
species was found in Europe abundantly attached to certain ants. and
it~ huabits have been studied by Wasimann and Janet.  One species,
A rhedders Wasmann, has oeen recorded, from the United States on
ants.  Macrochd s includes some of our most common species, hut
they have not been described. except one (/. uawstus Banks) which

F16. 104, —SEJUS QUADRIPILIS,

oceurs in the nest of an ant.
Lasins americanus.  Liroaspis
Ix a =trange form found in the
northern part of the country.
several species of Leelups have

F1G. 105, —L.ELAPS MEXICANUS, MANDIBLE, AND EN-
LARGED HAIR,

been deseribed. one from the
nest of an ant, another, L. pla-
o/dus Banks, from wet sphagnum moss.  Of Gamasus we have a
number of species that occur among fallen leaves. on the ground, in
rubbish, ete. The genus Jlewmogunasns is found on moles and in
thetr nests, both in Europe and America.  All stages are found at the
<ame time, and evidently suck blood from the mole. 1 have taken
one ~pecies in the United States. The other genera tabulated are
known in Europe. and several others have heen described from South
America.

Berlese has recently divided Zalups into several genera, one of
them. Jyrmonyssus, from forms on ants.  Ribaga has also divided
Nesulius or Sedus into four subgenera.
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The Dermanyssideae, though differing much in general appearance
from the Gamasidwe. are closely allied by structure, and their para-
sitic habits are the best character for the separation.  Probably i
would be better to abandon the group. The principal genera can he

arranged as follows:

1. Anal plate present. oo oo i (Dermanyssinae) 2
Anal plate absent ..o .o li.... (Halarachninae) 5

2. Body short; legs very stout, hind pair reaching much bevond the tip of body.
teroptns
Body longer; hind legs not reaching beyond the tip...... ... .. . 3
3. Peritreme on the dorsum, very short; body very distinetly constricted. Ptilonyssus
Peritreme on venter, longer; body not distinetly constricted. oo ..o . ... 4
4. Mandibles in hoth sexes chelate; parasitic on bats and mice oo .. Liponyssus

Mandibles in male chelate, in female long, styliform; parasitic on hirds,
Dermeanyssus
5. Dorsal shields present; coxae elose together; living in seals ... .. Healarache
No dorsal shields; hind coxa geparated from the fore; living in monkeys.
Prevmnonyssus

Lteroptns, which is parasitic on bats, i remarkable on account of

1\
F16. 106.—L.ELAPS MACROPILIR AND CARONCLE OF Fl1aG. 107.—MACROCHELES CAROLINENSIS
TARSUS 1V, FEMALE

its curious shape. dorsal position of the stigmata, and also on account
of the young hatching with the full complement of legs. the larval
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stuge havine been passed in the mother. The abdomen ix practically
wanting in the male, and in the fenle it is ex-
O <> tremely small. - The short. thick, hristly lees arve
Oﬁ@ set at about equal distanees around the hody.
Although the stigmata are on the dorsum, the
DL Q peritrenie extends down over the sides and npon
O Q the venter.  Doctor Oudemans has deseribed an
@ accessory nymphal ~tage in one species of this
genus. It oceastonally issues from the second
nymphal stage. and differs particalarly in the
o nature of the vestiture,  Its use is unknown.
One species has heen deseribed from owr country.
i 105 scnocnpiee  Theallied genus /7%~
CAROLINENSIS; VENTER OF /';'.(///'.\‘('///‘//,x‘ differs
L R in having the dor-
sal shield divided. and the peritreme does v
not extend down on the venter. The \
female has a wrinkled fan-shaped expan-
sion to tip of body, by which she retains
hold of the <kin of the bat.  Kolenati de- II
scribed several allied genera, but most, if
not all of them. are stages of [eroptus,
The genus %7 /onyssus ditfers in having  Froe 100—=MarROCHELES SPINATUS
. LEGS ITI AND IV OF MALE.
a large abdomen, =eparated by a constrie-
tion from the cephalothorax: it occurs on sparrows.  The species of
Liponyssus ave parasitic on mice and
similar mammals. They are pale-
colored, but otherwise much like
Devinanyssus. The latter genus oe-
curs on birds, expecially those kept
in domestication. /0 galline is a
serious pest of poultry in many
parts of the country.  They hide
in eracks and crevices by dayv, hut
at night crowd upon the fowls and
suck their blood.  They are more
injurious in the Southern States
than elsewhere.  Sometimes they
attack man and cause itching and
soreness,  Chickens endeavor to get
rid of the mites by w dust-hath,
T, AT o T F s but when the mites are numer-
ous. it will be hest to spray or

wash the hen-honse with kerosene, benzine. or gasoline.  Whitewash-
oreat many of them. If the

ing with carbolated lime will destroy a
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ends of the roosts are daubed with coal-tar the mites will he unable to
reach the fowls. A mixture of kerosene and sulphur plastered upon
the roosts and in bottoms of the nests is al<o very useful.  The e or
an allied species occurs on cage hirds.  The species of Zlddarachne ave
very elongate, and look some-
what like ticks: they inhabit the
branchial passages  of  seals.
Dnermonyssus occurs in - eavi-
ties in the lungs of a Javanese
nmonkey.

Doctor Trouessart has erected
a subfamily, Rhinonyssinx, to
inelade 220 inonyssis. Ptilonys-
srse Sternostonnm ., and possibly
Halurvachne, The group is based
on the dorsal positionof the peri-
treme.  The speeies of  24/-
wonyssis and Nteraostonsnne are found in the nasal cavities of various
hirds, one spectes, No vhduonlcthrin, thus infesting the domestic fowl.
They have retractile elivws, comparable to those of eats, which enable

FiG, 111.—ANTENNOPHORUS UHLMANNI (AFTER
HALLER).

F1G. 112, —CELENODPSIS AMERICANA, FIG. 113.—LIROASPIS AMERICANA.

the mite to retain its position. Their feeding may cause a catarrhal
intlammation. but no remedy has heen sugeested. [ am not aware
that any of these forms have yvet been taken in the United States.
Berlese states that in Sternostonn and Auncystropes the anterior
coxwe are contiguous above the rostrum.  The latter genus was found
on bats.
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general appearance they arve quite different from mostof the Garasidze,
heing shorter wnd their legs more or less
hidden under the body.  They are familiar
to most  entomologists when attached  to
heetles and other insects.  Besides the ehar-
acters given in the table for the separation
of these forms from the Gamasidwe, it may
be added that the mandibles are very long
and slender, ending in delicate chele.  In
fact the mandibles in some
species are twice the length
of the body. and when re-
tracted the bhend near the
middle is near the posterior
walls of the body.  Most of
the  Uropodidie  that are
fonnd on insects are there

F1¢;. 111L.—UROPODA; CARONCLE
AND PERITREME,

for the purpose of transportation and not as para-
<sites. but in certain forms tound on ants the mite 1x a
trie parasite. The species that use the inseet asan aid
to migration
are attached
thereto by a
pedicel of  exerement: those
that are true parasites are not
so attached.  Most of those
that are attached by this anal
pedicel are not adults, but in a

Fi:. 115.— UROPODA
SP.  p, PEDICEL.

.

Swympha pediunceulata.” The
mite can detach itself by a
fresh exeretion.  They occur
on insects that breed in places

F16. 116.—UROPODA SP., FROM BELOW.

fore the mites are sure to he carried to a spot where they can drop off
and find the desired hreeding erounds—decayed wood, Iimus, manure.
or fallen leaves. Sometinies the inseet is 50 completely covered by
the mites that it can not he seen.

The genera may he tabulated as follows:

1. Venter provided with impressed fovea for the reception of the legs. ... ... 4
A BRI AP S St B am0 B0 000 E0 66 E8 8 BEAEEE 60 oc = o 06 066 E0e50560005050850856500 +
2. Body irregular, dorsum senlptured oo ool (ilyphopsis
Body reanlar in form; dorsum evenly convex; no senlptare, except punctoation. 3
3. Leg T provided with elaws oo i Uropoda

Leg T owithout elaws. o e e Ciliba

nymphal stage, and are called -

suitable for the mites.  There-
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5. Legs with scale-like hairs; dorsal and ventral plates separate and distinet. . Polyaspis

Legs without such hairs, no ventral plate ... ... ... oo oo oo Uroseins
6. Dorsum covered by one plate fused to the ventral plate; peritreme sinuate; ante-
TiOT COX CONTIZUOUS. - oo et e ieeeac e ieee e canaas Dinyelus

Dorsumn with several plates, not fused to the ventral plates: peritreme but Tittle
(EUBSENY RITCTHE0) T (EONHD he AR KIRER e o e oo o o SR G S S Trachytes
Our species of the family have been but little studied. and only
three of the above genera are known in this
country.

Species of ropoda are frequently found
attached to various heetles.  One of these
is common on the Colorado potato heetle.
and it was formerly supposed by many eco-
nomic  entolomolo-
oists that the mites
fed upon the beetle.
[t has lately heen

Cl:lim(‘d t‘h:lt some Fre 117.—CILLIBA HIRSUTA, FROM
BELOW,

species feed on bac-
teria and small fungi.  The species are very
numerous; some are smooth, others lairy:
nearly all of @ red-brown fawn color. 'The
species of (yplopsis have usually heen found
in ants’ nests, and seem to live on good terms
with the ants, although their exact status is
not known.  {roseius and Pl yaspis are hased
on a few forms, and not well known.
Trachytes contains two or three pyriform
speciex found in moss: the genus was formerly
alled  Colevno. C717he (formerly known as
Discoponn) 1s similar in appearance to {7op-
oila. Some species have been found in moss,
but others oceur parasitically npon ants, at-
tached to the thorax or ahdomen.  Oune of our
spectes, (L elreularis Bauks has been found
thus fastened to the thorax of renwstoguster
lineolata.  Another species, €0 hdrsuta Banks.
was taken upon a species of Lasdus in Arizona,
The relations existing between the 72/scopone
and the ant has formed the subject of severul
recent investigations, both by Wasmann and by Janet. The mites
which cling to the abdomen of the ant do not seem to be disturbed by
the ant, but if a mite was placed on the gronnd of the nest it was
seized and destroyed by the ants.  The mites bite through the soft <kin
situated hetween the segments, and thus draw blood from their hosts.

F1G. 118.—DINYCHUS AMERI-
CANTUS. :
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The genus 27uyelns is peeuliar in having enormously long extensile,
flexible mandibles. The mandibles are more than twice as long as the

&
(4

Fra. 119.—LEG, MANDIBLE, AND
PSEUDOSTIGMATIC ORGAN  OF
AN ORIBATID,

entire animal. and can be retracted <o that
the bend in them is close against the poste-
rior wull~ of the ahdomen. The tips of
these mandibles are distinetly chelate. We
have one speeies in this country.

From New Guinea. Canestrini has de-
seribed several species of a remarkabie
g‘(}]]ll5—_[)/'/‘11/’Il///{(}/‘li.\‘. Tll(‘.\' ]la\'(“ il ]):lil‘
of plate-like projeetions over the head. and
from these arise long hristles, and there are
also bristlesat tip of abdomen.  Two other
geneva, {ropoddle and Fudrizzdo, have
been described from tropical countries.

Superfamily ORIBATOIDEA.

The Oribatid mites nmay usnally be recog-
nized hy the presence of a single character,
@ hair or seta arising from a small pore
near each posterior corner of the cepha-
lothorax.  Thix pore was formerly con-
sidered a spiracle. hut it is now known not
to he sach.  Its function, however. is un-
certain, and it is called a pseado-stigmata,

while the hair arising therefrom ix known as the pseudo-stigmatic

organ.

With the great majority of the Oribatidae the tegument is coriace-
ous: it ix hecanse of this that these mites have been called = heetle

mites.”  This name 1s

what misleading. ax members
of another family. the Ganma-
sidie. are  often  attached
beetles, and  therefore some-
times termed - beetle mites.”
The body of an Oribatid ix

sone-

to

short, hroad, and usnally high.
There i< alway= more or less in-
dication, usually very plain, of
the division into cephalothorax
and abdomen. There isat thix
pointa constriction on the sides,
a line or suture on the venter,

and a break in the continnity of the dorsal outline.
of legs are appuarently attached to the abdomen.

F16. 120.—HOPLODERMA SPILERULA.

The posterior pairs
The coxwx of the legs
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are arranged in a somewhat radiate manner, and the hind paivsare never
remote from the anterior pairs.  Each leg is composed of six joints,
namely. coxa, trochanter, femur, patella, tibia, and tarsus. Sometimes
there isa plate-like expansion near hase of coxe. knownaxatectopedium.
The coxa are usually entirely united to the ventral surface of the hody
to form a sternal, or. nmore properly. a coxal plate. each coxa wsually
heing margined by a zhort furrow.  In Not/pus.
however. the coxa may he scen to he quite dis-
tinct from the body.  On the first two pairs of
legs the trochanter is extremely small and usu-
ally indistinet, while thix joint is often very large
on the hind pairs.  So it follows that the hind
leas have. apparently. one more joint than the
front pairs. The tar-
sux is terminated by
one or three claws.
but without a sncker
or [)l]l\'illll‘\‘. The . 121, —PHTHIRACARUS

legs heara few hairs, :"I;‘T,“'SE“ T3 VRS PRAL

bt never many: one
at the tip of the tibia ix often much longer
than the others.  The tarsus is commonly
nore hairy than the other joints.

On the dorsam of the cephalothorax
there are often narrow ridges or lamellwe:
the position, shape and development of
these being
characteristic of
each species.  Generally there is an erect
lanmella cach side, extending in a point (some-
times hifid) in front of the cephalothorax.
Frequently there is a trans-lamella connect-
ing the lateral lamellae. There are also on
the cephalothorax nsually two pairs of bris-
tles, the pair near and between the pseundo-
stigmata are the superior bristles: the pair
toward the tip and often at ends of the
lamellae are the inferior bristles. Therve is
also a pair of smaller hristles at the apex of
the cephalothorax.  Around the sides of the abdomen there isa line
separating the dorsum from the venter. In the Hoplodermida this
line is often far down on the under side of the hodv. The dorsum
of the abdomen ix often devoid of hairs. hut sometimes there are a
few, usually arranged in rows.  On the venter are two openings, the
basal the genital one as usnal.  These openings ave circular, elliptical.
or rhomboidal. and are closed by folding doors opening outward,

Proc. N. ML vol. xxviii—04——5

F16. 122.—GALUMNA SP,, FROM BELOW.

FIG. 123.—NYMPH OF A& GALUMNA,
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and hinged to the outer margins of the apertures.  In many forms

these apertures ave very large and oceupy the greater part of the

venter, in other and more highly organized species the openings are
much smaller and guite remote from each other.

Fia, 124, —GALUMNA HUBBARDIL

The mouth-parts of the Oribatidse
are obscure. The palpi wre very small,
five-jointed, and arise from the labium.
They are nsually in motion while the
mite ix walking.  The mandibles are
chelate inall save the genus Serrarins.
The limbs of the chelwe arve commonly
toothed on the inner sides.  In SNessa-
rius the mandibles ave elongated and
rod-like. and there is no movable limb
at tip: the sidesare servate, so that the
mandibles act as a saw.  The maxilke
have their basal joints nnited into one
transverse piece, the lTabium, which
partly and sometimes wholly closes the
month-orifice.  The maxilke  incline
slichtly toward each other: their tips
are broad and toothed.  The Oribatidwe

deposit the eges in creviees of wood. mosx. fungi, or on the ground.
The six-legged larva remains for a few weeks in thix stage. when. hy
amolt. it hecomes an cight-leeged nymph.  The nymph passes through
three molts. increasing in size at each. the third molt hringing it to

Fi16. 125, —ORIBATELLA ARMATA.

the adult condition. In some cases the eges ave not deposited, hut
vipen in the body of the parent mite. the mother then dies and dries
up. her old shell remaining as a protection for the eggs till they hatch.
In <ome species the ege has a bard shell: the growth of the embryo
<plits the shetl and shows the pale vitelline membrane as a white band

around the egge.
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The larvie and nymphs are abways monodactyte—that i~, with one
claw to tarsus.  Their skin is soft and

flexible.  There are few ereatures move
bizarre or remarkable than the nymphs
of certain Oribatidee.  Some hear upon
the back concentric vings of beautitully

F1G. 126,—ORIBATELLA SP. (PERGANDE). F1G. 127. —LIACARUS NITIDUs.

iridescent, membrancous, fan-shaped scales.  Others carry a colleetion
of their molted skins. egeshells, Dits
of dirt. moss, ete.—a veritable ped-
dler’s pack of trash. Many species

have rows of serrate hairs on their
backs.  The skin of the hack of many
nymphs i~ wrinkled so as to allow
for growth. Many of these nymphs
were desceribed hy early writers on
Acari as distinet species,

When a nymph is about to become
an imago. it secks some sheltered
spot and fixing its legs firmly in the
substance upon which it rests, it grad-
ually becomes inert and apparently
dead. It remains in thix condition
ahbout ten days. When about to
transform to the adult the skin
splits behind and shows the tmago
beneath; this split increases without
any perceptible movement of the
mite, until it is quite large, when
the mite begins to back ont of its
old shell. It may then be seen that
the legs of the adult are not with-
drawn from the legs of the nyph, hut were folded beneath the adult,

FIG. 125.—LIACARUS sb., NYMPH.
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The internal anatomy of the Oribatidie is quite well known. having
been investicated by Nicolet and later and more thoroughly hy
Michael,  The alimentary canal is composed of a pharvnx. asopha-
ous. stomach or ventriculus. intestine. colon. and rvectum. The
asophagus has, near its posterior part. an enlargement or ingluvies
of varying size. according to the species. The stomach is a large sace
in the upper part of the abdomen, provided with two large ceca, one
each sides reaching back to near the tip of the abdomen.  Fhe small
intestine ix very short and enlarges to the colon, which is separated
from the veetwm by a constriction.  In most, if not all. forms there
are two large glands. the preventricular ¢lands. which open into the
ventriculus near the ceca.
They are supposed to secrete
some fluid useful in diges-
tion.  The male organs of
ceneration consist of  one
central testis, usually large.
two vasa deferentia. uniting
into a duetus ejaculatorius,
which opens through an ex-
tensile penis. In the female
there is a median ovary
(sometimes <howing traces
of division) opening  into
two oviduets which unite in
a vagina: the latter opens
through a protrusible ovi-
posttor. It is possible that
the ovary is connected by
two tine tubes toan aperture
near the anus. and that this
ix  the ® bursa  copulatrix.

¥iG, 120—EREM.EUS PILOSUS (PERGANDE).

Coition. however, has not
heen observed. so itis not certain that the male does not use the vagina,

The trachem when present vary much in shape and size. They epen
at the acetabula of the legs: one or two trachex proceed from each
acetabulum:  sometimes very lone, and wind about in the hody;
sometimes short, and again may be enlarged to form air sacs.  In
Lloplode pi there are no trachewxe, and in Not/res they arve rudimen-
tavy. and they are lacking in the larvie and nymphs of all forms.
There are various exeretory organs: one pair. the supracoxal glands,
open near the acetabula of the second legs: others. the expulsory
vesicles open on the sides of the abdomen.  The Oribatidae have a
delicate sense of touch, which resides apparently in the long hairs or
<etee upon the legs. particularly a very long hair on the tibia. They
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have no eyves. vet have a quick appreciation of licht and darkness.
and prefer the latter. It is quite possible that the pseudo-sticmata
are oreans of hearing.

The food ot the Oribatida
ix usually of vegetable na-
ture, but a few species atfect

canimalmatter: one

decayin
of our common species is
usually  found  on hones.
Many feed on lichens and
funei. and some boreinto de-
caying wood. Several kinds
are found on the hark of Tiv-
ing trees, and others under
dead hark. Many species

Fii. 130, —ORIBATA GRACILIPES. F1G. 131.—VENTER OF ORIBATA.

occur in moss, but do not necessarily feed upon it.  Most species are
slow in traveling. and often, when disturbed, feign death.  Many of
the adult mites carry their molted skins and other rubbish on their back.

FIG. 182.—CLAW OF AN ORIBATA. F1G. 133.—LARVA OF AN ORIRATA.

Practically none of the Oribatidae are of econontic importance. A
few have been recorded as damaging grass; but as a whole they prob-
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ably are slightly beneficial. There are doubtless 200 species of this i
family in the United States, but only about fifty or sixty. mainly from l

N \;

Fla, IB3L—ORIBATA MINUTA,

the Fastern States, have been deseribed. On
account of their minute size, obseure habits,
and small economie value they are not favorites
with collectors,

The superfamily Orihatoidea includes two
well-marked families, Oune. the Tloploder- g 135 —ayasopates araser.
mida, are separated from the gennine Oriba-
tidie in having the cephalothorax movably attached to the abdomen,

3v this means the animal is able to voll up. concealing the legs.  The

legs of the Hoplodermidie ave attached to the hody. close together.
and the whole sternal structure is soft and

/ \ menthranous, instead of coriaceous as in
the Orvibatidie.  The palpiare four-jointed.

The dorsal plate of the abdomen extends
down upon the sides. =0 that the venter is

Wi

I

very narrow and alimost wholly occupied

W

A

hy the large genital and anal apertures,
We have two genera of this familty—/7Zop-
lodirma, with one claw to tarsus, and
Dhitliivacarus, with three claws to tarsus,
and a navrrower venter.  We have a few
cenus: Lhtlilracarns gla-

-

hrafa Say is one of our Largest and niost

species ineach

common forms. and is found on moist
agronnd.  The species of Joplod i are
Fi6. 156.—ORIPODA ELONGATA (PER- ost common in decaying wood or nmoss.
GANDE . . ye i .

When disturbed they voll up. play ** pos-
sum.” and are then not easily discerned.  One of the species deseribed
by Doctor Riley was supposed to feed on the 7%y/loacra, but such is
not the case.
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In the true Oribatidie there are a great muny genera. and there
appears to be much doubt as to the proper names of several of them.
owing to the work of old anthors who had no idea of the rules of
modern nomenclature.  The forms. as far as known. can he ¢rouped
as follows:

1. Abdomen with wing-like expansions at the anterior sides oo oo o oo ... .. 2
Abdomen without wing-like expansions. ... oo o o .. ........ 6

2. Superior bristles spatulate; mandibles elongate. ..o o oo oo L Pelops
Superior hristles not spatulate oo oo L. B

3. Tarsi hroad at tip, three elaws C oo oo o oo oo ... Clynonohates
Tarsi tapering to tIp ... 4

4. With three claws to tarsus _ oo oLl b}
With but one elaw to tarsus. ..o o.. oo oo Orihalodes

5. Cephalothorax with lamelke large, and attached to cephalothorax for only part
of their length e Oribatelle

Cephalothorax with smaller lamellee, attached for nearly their whole lensth,
Clalina

6. Cephalothorax with lamellee_ . oo o o . 7

Cephalothorax withont lamellee o000 oo o ... 11

T Body smooth . S

Body more or less rough ... .. ..... 9

S Legs 11, 1L and IV inserted under body ... oo oo oo . .. ... Livcarus

Legs inzerted more on side of body . oo oo oo o ol Eremaus

9. Cephalothorax and abdomen plainly separated on dovsuni. ... oo ... ... 10

Cephalothorax and ahdomen more or less united ..o ..o ... Newtorerter

10, Claws three; femora I and I not peduncalate. ..o oo oo ... Notaspis
Claw one; femora T and 1T pedunculate ..o ... ... .. ___. Carabodes

11. Legs slender, longer than body oo 000 oo ... 1
Legs short and thick oo oo ... I

12, Claws three oo il Clymnoddainaus
L D Oribatea

13. Abdomen transversely segmented. oo oo o oo L L. Hypochtlionins
Abdomen not transversely segmented Cooo oo Lo oL, 14

14, Claw one: dorsum CONMVEN « ot a ot e et e e e e e ITeriecmin
Claws three ... 15

15. Dorsum very convex, with concentrie rings ... ... ... ... Neoliodes
Dorsum quite flat, without concentrie rings. .. ... .. .. ... .. ... 16

16. Leg 11 with tectopedia; dorsnm coriaceous; hody elliptieal .. ... .. Cynchereneens
Leg IT without tectopedia; dorsum softer; body more rectangnlar. ... .. Nothrus

Most of our common forms belong to either (ulwmna or Oribatelln.
They are usually shining blaek in color, sometimes with a pale spot at
base of abdomen, and rarely with hairs or hristles above.  They have
the anterior sides of the dorsal integument extended downward in a
wing-like expansion. The shape of this = wing ™ ix charaeteristic in
each speeies.  Many speeies can he sifted from moss<.  They at first
remain quieseent, hut after a few moments start to crawl away.

(7. pratensis Banks may be swept from meadows in great numbers.
and doubtless injures grass to some extent. (/. aguatice Banks lives
on aquatic plants. and ean readily walk on the surface of stagnant

vater, vet there scems to be nothing peculiar in the structure of the
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tarsi. (7. arbored Banks and . qgiinis Banks occin on the hark of
trees. (/. Aiiesuto Banks is a pale yellowish form, with a bristly hody,
oceurring in dry sandy places.

One of our conon forms and one of the largest of the family,
heing fully one millimeter long, is Liacarus witidns Banks. 1t oceurs
on the eround under pieces of wood.
bark, stones, and fallen leaves. A
.\‘})(wi('s()f Fremeris, 12, /://u.w//.w Banlks,
is commmon in the crevices of hark of
living trees.  There ave four rows of
hristles on the abdomen. .\ species
of Sewtorerteaw, N, parinins Banks, is
not uncomnon on rocks hetween tide

F16. 137.—CARABODES BREVIK. F1G. 135, —CYMBEREM.EUS MARGINALIS,

marls on the Atlantic seashore. It appears to lack the pseudo-
stignatic orguns and is otherwise peculiar.  Notaspis prenctulatis
Banks is a pretty species. with a deeply pitted dorsum, and is found
in decaying fungi.

Of Curabodes we have several species. some of which are found in
fungei.  Our most abundant species, ¢4 u/ger Banks, which occeurs in
fungi, has four rows of spatulate hairs on
dorsum. (. oblonge Bauks was found
boring under the hark of a stump, and it
looks muceh like a tiny scolytid  beetle.
A species of  Opibata, O winuta Banks,
oceurs in moss and on decayving animal
substances. It is pale vellowish-brown in
colorand appears to be widely distributed.
The largest Oribatid we have is Neoliodes
concentriens Say, o black species with

concentric rings on its elevated ahdomen.
It occurs in crevices of hark of living

F1G. 139.—NEOLIODES CONCENTRICUS,

trees throughout the Eastern States, and also in Kurope.  Our one
species of Cyubercmerns, C. marginais Banks, occurs under lichens
on the bark of trees in the Eastern States.

We have various species of Notdrus, They are very rough-looking
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creatures, with a squarish body and short. vough lees. N #rvwcatns
Banks oceurs in sphagnum moss and on the eronnd
in wet fields. V. cressus Banks ocenrs on the hark
of spruce trees; where it ix much protected hy its
color.  Another species. Vo s/wpler Banks, wus
found among lichens on drvy rocks. N rugulosis
Bauks ix a common form nnder loose bark: it can
scarvcely he distinguished from the bits of dirt
among which it lives.

The genus ypochthonins has not been found in
this country. It has a soft skin. which usually
shows traces of segmentation.  They oceur in
nmoss and damp places.  The genus 22/ops, closely
related to Gdiinn, is likewize not vet known in
this country.

Asanappendix to the Oribatoidea may be added
the genus Nieolct/ella Canestrini. @ genus repre-
sented by two European and one Central American
species.  Ttditfers from the other Orvibatidae in the
large and prominent chelate mandibles, by the indetinite pseudostig-
matic organs, the complete union of cephalothorax and whdonien. and

Frc. 140.—VENTER OF A
NOTHRUS,

by having hut one larege aperture on
the venter near its tip. which includes
hoth anal and genital openings. The
coxe are all close together. and touch
on the median line. The palpi are

very short and simple.  Legs T and 1
end in two elaws: legs [T and IV end
1 three claws.  The species occur on

FI1G. 141.—NOTHRUS BANKSI. F1G. 112.—NOTHRUS TRUNCATUS,

the ground, under stones, dead leaves. and in moss.  They have much
resemblance to some Gamasidee.
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Family TARSONEMID.E.

Thix ix a small family, but of mineh hiological and economical inter-
est. They are soft-bodied mites. and in some wavs vesemble the
Tyvroelyphidie. but the females dif-
for from them. as well as from all
other acavians. in having between
legs T and IT a prominent clavate
organof nucertainuse.  The mouth-
parts are formed for sucking. and
the mandibles are very slender and
needle-like. The palpi are minute
and barvely visible.  There ave tra-
chewe which open on the ventral sur-
faee near the hase of the rostrum.
The legs are short aud composed of
five or six joints: the anterior tarsi
terminate in one claw, the others
usually have two elaws and often a
Fio. 15.—BEak axp craw o reowviones, Slcker. "Phe posterior pairs of legs

are quite remote from the anterior
pairs: in the males of Zursoncnons they are almost at the tip of the
bodv. In some species the abdomen shows traces of segmentation by
the presence of a few transverse lines on the dorsum.  The anal open-
ing is at the end of the bodv: the genital
opening in Zursoncuins is a small. elongate
aperture near the hind coxwe. The hody
and legs are provided with a few simple

hairs.  In several gencra of the family.
notably in Zirsoncnons, there is a marked
difference in the structure of the sexes.
Tu the male Zirsonenins the hody is much
shorter than in the female. the hind legs
ave thick and heavy. and end in a very
lavee claw.  In the female the hind legs
are very slender and delicate. and termi-
nate in two long hairs. one of them often
a~ long as the entire leg.  In the mature
female of Jdiculoides the ahdomen he-
contes enormously swollen <o that it is 20
to 100 tinies greater than the vest of the
hody: the whole animal appearing as a
white <pherical grain, with a tiny scar on one side. The male of

wddiculoides has almost no abdomen at atl: the body being very short,
an't angulate behind.  The head in this genus s almost a distinet

F16. 144, —PEDICULOIDES VENTRICOSUR,
PIBATLAILIE,
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portion of the hody.  Brucker has studied the anatomy of /dicnloid s
there is a large stomach. connecting to the mouth by a slender wso-
phagus: to the latterisattached a blind phar-
ynx.  He found no anuos (but I believe one
exixts in Zwrsonenns) the intestine ending
blindly near tip of body. The genital open-
ing ix at tip of the body: above it ix a <hort
spermatheca. In the females there ave a
pair of air reservoirs in the front part of
body: bhehind them are tufts of trachewe,
which, when the female becomes swollen
by eges. extend into the swollen part.

The Tarsonemidie have not long held
any one position in the system of Acarina.
They have heen associated with Ovibatidae
and Cheyletidae, and Berlese has recently
elevated the fumily into one of the princi-
pal groups of the order.  The dimorphism
in certain forms secems to suggest aftinity to the Tyroglyphida.

The family has been divided into two groups.

Fii. 145.—PEDICULOIDES VENTRICO-
NUS, MALE.

Hind legs of female ending in elaw and sucker as in other pairs ... .. Pedicidoidine
Hind legs of female end in long hairs cooooo o o0 Tarsonemina
In the first subfumily are
two or three genera, the most
prominent is /% dicwloides.

In 1850 Newport eave the
e [leteropis ventiicosus to
a mite found on the larva of
a wasp.  Since then the same
mite has heen found on various
insects, bhoth alive and dead.
The generie name was pre-
ocenpied. and  was  changed
to lediculoides by Targioni-
Tozzetti in 1575. The spe-
cies has become of much eco-
nontic importance since it is
frequently parasitic upon in-
jurious inscets.  The abdo-
nmen of the pregnant female

swells to an enornmous  =ize,

FIG. 146, —PEDICULOIDEN VENTRICOSUS, GRAVID FEMALE o (O -
this being due to the develop-

(BUREAU OF ENTOMOLOGY ).

ment of the eges. These not

only hatch within the parent. but obtain their entire development
there, and issue as sexually mature males and females. These may
wander about for a time on the body of the mother and soon pair,
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The body of the nule ends in a hroad sucker, wherein is sitnated the
penis. The tip of the female is grasped by this sucker. /7% 2entri-
cosis ocenrs commonly in this country. and another species has heen
found on the larve of secolytid
heetles,  Professor IHerrera. the
Mexican  entomologist. huas  en-
deavored  to hreed a Mexican
species to kill the grubs of the
cotton-holl weevil,

Several other species have heen
assigned to this genus which feed
on grain and grasses.  One would
suspect that they would fall in a
separate genus, for which the name
SNiteroptes Amerling is available.
One is /7 #ritice, found in wheat
heads: another is /% graminis
which Reuter has deseribed as
partly responsible for “silver-top™
in certain grasses,

Liguccophorns is closely allied to
Ldicndoides. Tt hasamigratorial
form, which in one case was found

)

Fri. 147.—TARSONEMUS PALLIDUS,

ona mole, and in another ona iy, We have
observed a species in this country attached in (
~some numbers to a fly— 2 atycnenm /s g 0.

Frctu, The  genus RS
f /
ﬂ M
A}

Dodapolips has heen h
found upon grasshop-
pers.  The male is re-
ported to have but
three pairs of legs, and
the female but two

pairs, (/"
In the Tursoncuine ‘

are two geneva— 7l - [ \
sonenons and [)g',\,/,,[,>,'_ Fro. TS —TARSONEMUS LATUR,

I3 & . . B EN[ENIAES

Npo s The spectes of

7 Torrsoncpens atfect various plants, sometinies
Fre. 19 —TARSONEMUS LATUS, wdieimne ol [N T b e 3 wll
i producing galls upon tnen. ey live 1 col-

onies upon the leat or stem. or in the culs
of grasses. One species. 70 opyzees infests vice in Italy: another, 7:
culniicolu, produces = silver-top™ in certain grasses of Finland: a
similar form produces the sume appearance in some grasses of New
Mexico.  One grass-<tem may contain several million mites.  Another
species  doesx considerable damaee to tew in Cevion. Tryon has
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described a species. 70 wnnsee, us injuring pineapples in Australia. 1
have described one. 70 Zafus, which causes galls on the main shoots
of nmango plants.  Another species. 70 pu/lidus, has heen found on
varions greenhouse plants in this country. Karpelles deseribed a
species. 70 utectus (apparently identical with
the Chrithoptes wmonnngiicidosus of (Geber). as
attacking men in the Danube region of Tungary
and Russia.  The men had been handling harley
and the mites spread from this to the hands.
wlere they eansed an irrvitating inflammation of
the skin so intense ax to force the men to leave
their work.  Michael has recorded a species, 7.
hanerofti, as the cause of serious damage to
sngar cane in Queensland and also in Barbados.
7. cunestrini produces small, rounded galls on
several European grasses: 70 spirifer forms

elongate swellings on oats.  But few vemedies  pr. 150, — Proveormorcs
have been proposed for these mites; a mixture — AMERICANUS FROMABOVE,
o . < AND TARSUS ENLARGED.
of powdered sulphnr in soap and water has heen
suggested for the one on sugar cane.  Probably the remedies for
“red-spider ™ will be fonnd applicable to them.
The curions genus, 2/isparipes. has amigratorial nymphal stage nineh
like the ZZypopus of the Tyroglyphidie.  This stage has heen found on

FiG. 151, —PIGMEOPHORUS AMERICANUS, Fic., 152.—DISPARIPES AMERICANUS, FROM
FROM BELOW. BELOW, AND CLAW,

bumblebees and ants. The adults ocenr on plants. I have seen spec-
imens of an American speeies taken from a bee of the genus //ulictus,
Berlese has recently deseribed a munber of species taken from ants. and
proposes to divide the genus into three groups, the two new ones heing
Liversipes and Lwparipes: ~the characters. however, are very shight.
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Cunily TYROGLY PIHITD.E.

The Tyrvoglyphidic (Suscoptides detricoles of Mégnin) are not a
lavee family of wmites, hut many of thent are of considerable economie
importance, since several of them
affect stored foods and the rootsand
bulbs of living plants. They have
been known to naturaiists from the
time of Linnweus.  In the adult con-
dition they are usually free. but dur-
ing one stage of their life, known
as the hypopial, they are attached
to various insects and sometimes
small  maninals.  This  hypopial
stage, or hypopus, is a migratorial
condition; the mite during this pe-
riod takes no food, so it ix not «
true parasite.  However, in some
wses where they oceur in enormous
numbers they may injure the inseet.
owing to their weight or position.

The Tyroglyphide ave pale-col-
ored, soft-bodied mites. devoid of
trachew, usually  with  prominent
chelate mandibles, small palpi, mod-
erately long legs. ending inone claw
and often a sucker.  The body is about twice as long as broad, and
broadest hehind the middle.  There is commonly a distinetion hetween
the cephalothorax and abdomen.
There are no eyes (unless ecertain
organs in a few Hypopi are eyes).
The dorsum hears a few, mostly
long hairs. and the legs have scat-
tered hairs.  One hair near the end
of the penultimate joint of legs Iind
11 is very long, and there ix usually
a clavate hair near the base of the
tavsi of legs I and 1L It may be:
sense organ. It ix alwave in this
position although authors sometimes
ficure it as arising from the preced-
ill;_" jOi“t' O th,o; \'01)'(0'1‘ :“:O s F1G. 154, —HYPOPUS OF A TYRUGLYPHUS, FROM
usual apertures.  The genital is usu- SR
ally elongate, and situate between
the hind coxae: there are often two U-shaped marks each side of it,
known as the genital suckers.  The anal opening is usually much

Fia. 153.—TYROGLYPHUS 8P, (PERGANDE).
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before the tip: it is often but an elongate slit, with a sucking-disk
each side.  In (/yciphagus the openings are much larger, and the
genital sometimes occnpies the entire arca hetween the coxw.

The internal anatomy of the Tvroglyphidic has been carefully
studied by Nalepa and Michael.  The digestive system is of the usual
type: the ventriculus is very large, with two short cweea, the colon is
elobose, the rectum very large, and opens close to tip of hody.
Behind the anus is a small opening—the copulative aperture.  In
(Glyciphagus the bursa copulatrix projects externally in a small cone.
So in the Tyroglyphidae, asx in the Analgesida, copulation is not per-
formed through the vulva, hut by this special opening.  This opening
leads to a receptaculum seminis, which
connects by a small duct to the ovaries.
The nervous =ystem is chiefly concentrated
in the very large = hrain ™ which surrounds
the wsophagus.  The most powerful nnus-
cles of the mite are those attached to the
mandibles, the legs, and the stomach.

As a rule there is little difference in
size between the sexes, but Michael has
dexseribed one form with the male not halt
as large as the female.  In several cases
there are well-marked secondary sexual
characters, such as the enlaregment of the
first or third pair of leex in the male.

The transformations of the Tyrogelyph-
idie are among the most marvelous of the

animal  kingdom. Al Tvroelvphida
! )\
(except Carpoglyplons) appear to lay eges. g

sometimes of large size.  The youne on  pig 155 lisriostoss AseRicaxA,
hatching are six-legeed, and. molting,

obtain two more. Thenceforward their life-history may tuke the
simple and direct path to the adult condition. but often it puasses
through what is called a Zlypopus. This Ilypopus is very ditlerent
from the ereature from which it has developed—the octopod nymph.
It< body is hard and chitinous: there is no mouth-orifice and no dis-
tinet mouth-parts.  The legs are short and ill adapted to walking.
On the ventral surface of the body near the tip is an arvea distinet
from the general surface and provided with several circular marks or
sucking disks. By means of these sucking disks the Zypopns attaches
itselt to an insect or other creature and is transported to some other
locality. where it may find a suitable breeding place.  The £y popus is
thus a stage in the lite of Zyroglyphus tor the purpose of migration.
The /lypopus, on finding a suitable locality, molts into an octopod
nymiph, which will feed and develop into an adult mite.  The causes
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that will induce a nymph to transtform to a //ypopus are not known,
Mégnin supposed that the dryvness of the air or the searcity of food
were necessary eauses,  But Michael has shown that Zlypopd ave
developed in the absenee of these conditions. and that the /2ypojus
ix the natural and normal means of distributing the spectes.
In the carly days of the science of acarology thix connection was
unknown: thervetove Zfypopus stood for a separate
cenus, allied morve to Gamasus than to Tyroglyplos.
Dujardin in 1850 concladed  that /fypopus was the
pupal stage of Gamasidie,  Axinvestigation proceeded
Hypopus was so frequently found in association with
Tyroglyphns that views were advanced as to their rela-
tionship.  One was that Zypopus was a ferocions
parasite devouring the  Zyroglyphius from within:
another, that Z/ypopus was the male of Zyroglyplis,
Fieo. 16—Beax o and a thivd, that //ypopus was the real adult of cer-
HETOTONA SRS tain species of  Zyroglyphius. The * Hypopus ques-

tion ™ disturhed acarologists for a long time. but
through the work of Mdenin and Michael it has been settled.  In
<ome species of lyedphagus the Hypopus is not fully developed and
doex not escape from the nymphal skin.

Moxt of the Zyroglyphide ditffer but little in general appearance,
and the charaeters that separate species are often few and minute.
The family is nsually considered to have aftinity to the Sarcoptidie and
Analgesidie, but there ix more resemblance to the nymphs of the
Oribatidies; in fact. Oribatid nymphs
have heen deseribed as Tyroglyph-

ICANA.

i(lll‘. il]]d I'/‘(_‘(" PPN,

The Tyroglyphidie teed mostly on
vegetable matter: a few live on ani-
mal food.  They ave partial tostored

toods, and so are often of much eco- mﬁf{

nonie interest. A long hist of arti- ) ]
Fis. 157.—LEG I, AND TIP OF MANDIBLE OF
clex attacked by them could he TS EERAS 4,
compiled. It would include cheese,
tlour, hams, dried nieats. hair in furniture. cereals. many drugs, dried
froits. seeds of all kinds, bulbs. feathers, hay, and entomological spec-
imens.  Their ravages are doe to the enormous number of individuals
developed from a few inashort time.  Materials attacked hy them are
often in a few.days swarming with millions of the tiny creatures. " How
tocetridof themis oftenadiflicnlt problem. Since they have no trachee,
they are not very susceptible to fumigation. although some of them will
siuecumb to such treatment.  Flowers of sulphur and carbolic acid ave,
at times, of much use. But in many cases destruction of the material
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attacked ix the only remedy.  Since many are carrvied in the hypopial
stage on flies, it is advisable to have the windows sereened in all fac-
tories where cereals. drugs, dried meats. and fruits are prepared,
When very abundant the Tyroglyphids are attacked hy various pre-
daccous mites, chiefly (7Zeylctus and Geasns, which greatly reduce

their numbers, and in some cases entirely destroy theun.

Varions speeies have at ditferent times been recorded ax temporarily
parasitic on nan. causing itching and soreness of <kin.  Persons han-
dling infested products are apt to beconie attacked.

The genera known to oceur in the fanna of the United States may
be distineuished as follows:

1. Dorsal tegument more or less granulate; claws very weak, almost invisible; some

hairs of body are phlainly feathered; ventral apertures Jarge. ..., Cyciphagus
Dorsal tegument not granulate; claws distinet; no prominent feathered hairs;
ventraliapertunessmallen S0 S TS ..o Z

2. Mandibles not echelate, clongate, and toothed helow; body without long hairs:
palpi enlarged at tip, and provided with two divergent bristles; Dhody often

WETIKRES 0 0o oo aoac 00 cooaa0aseassaa6a6660000556500060500aa0aaa Ilistiostona
Mandibles ehelate, not elongate: body usually with =ome long hairs: palpi not
very distinet, not enlarged at tip, nor with the two bristlex &

Y

3. No suture hetween the cephalothorax and abdomen; wmale lacking sacking disks
near anal aperture; claws arixing from a membraneous plate, or else associated

W Do oo cocooceananooamaa s anooEo0aaaca6066600660050055005 0000050003 +

A suture present; male with paranal sucking disk<... . oo o o . b

4. Body short; no clavate hidr on hase of tarsi T and 11, a coriaceons piece on
anterior margin of cephalothorax, or with a dorsal shield; living on hees, or

in their nests; epimera of legs I and [T not connected. ..o o Trichotarsus
Body not short; with clavate hair on tarsi I and 113 no coriaceons <hields or
pieces; epimera of legs T and T are connected; claws arising from tip of a

nrembraneous extension of the tarsus; lving on dried fruit. ..., Carpoyluphns

5. Body elongate; hind pairs of legs arising much behind the anterior pairs; the
Hypopus with eyve-like spots_ ... o ... Histioqaster

Body not elongate; hind pairs of legs much nearer to anterior pairs. ... ... 6

6. No sucker at_tips of tarsd; leg 1 never thickened; in =ome males leg T s thick-
ened; tarsi with stout spines oo oo llli.. Rhizoglyphs

A sucker at tips of tarsi, although sometimes weak: leg 111 never thickened: no
spines (only bristles) on tarsl oo oo oo n

7. Leg I of male thickened; palpi quite distinet and separate .o . ... {lewrobins

Leg T of male not thickened; palpi less distinet and more appressed to rostrum.

Turoglyplivs

The ypopi of the various genera, as far as known, can be separated
hy the following table:

1. A pair of elasping organs on venter near tip of body, margins not sharp-edged.

Labidophoris

No clasping ergans, bhut an area of suekers_ .o oo oLl ... 2
2. Anteriorlegs end in very large claws; marginsof hody not sharp-cdged. Trichiotarsis
Claws small or of normal =ize. ... . . ... B
3. An eye-like spot each side on anterior part of hody . Histiogaster

Proc. N. M. vol. xxvili—04——6
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4. Venter hehind with a submarginal ¢rescentic plate: tarsi rather long. .. Lericin
Nosueh ereseentic plate ..o oo oL 5
5. Legs very slender, especially the tarsi; hind legs often hent forward . flistioston
Lees mueh shorter, the tarsi not slender oo . .o iii..... G
6. Four pairs of suckers in the plate arranged 2-2-2-2 00 .. . . ... Alewrobius
Suckers not in such arrangenrent. ... oo oL LRhizoglyplus and Tyroglyplos

Of the genus /listiostoma we have at least two species. The hypo-
pial stage of one (770 winscarum) is often attached to house flies: the
other species, /1. aneericanon, was taken under bark, which was also
infested with a 2247zoglyphus. This species has a number of humps
on the dorsut of the body. and upon the summit of cach is a <mall
hair.  In Europe one species lives

in mushrooms. and spreads a dis-
case that causes the decay of the

FiaG, IS —GLYCIPIIAGUS OBESUS, Fla, 109, —CARPOGLYPHUS PASSULARUM, MALE.

pilens. Nearly all the species oceur in decaying materials, but Jensen
has recorded that one species (/1. berghd) lives parasitically in the
coo-capsule of w horse-teech in Denmark.  The eges hateh into six-
legged larvee, which soon molt into the nyvmph.  The latter devours
the embryonic leech and then passes into a /ypopus. This escapes
from the capsule. attaches itself to an insect. and. on reaching suit-
able Tocality, molts into a full-grown nymph.  The latter cuts through
the capsule. enters, and there transforms to the adult mite.  lere
reproduction takes place. and the life-eyele hegins anew.

The genus Glyeiphagies does not appear to be as conmon in this
country as in Europe. possihly owing to their minute size. Two
species are known to me, hoth of rather modest appearance. One has
long plumos2 hairs on the hody. and was found in seeds.  In FKurope
several speciex appear to be common in houses and building=.  Some
species are provided with many broad scale-like hairs.  Inall the forms
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the skin is tinely eranulate, which character serves to distinguish it from

all other Tyroglyphids. The original species of the genux (as indicated

by the name) and some others

have heen found in sugar. The

mites sometimes spread to the

hands of those handling such @

materials, and produce a skin

disease known as “rgroeers’

iteh.™  Michael has desceribed

two remarkable forms which

he discovered iu the nest of the

mole.  The body is broad. tlat,

and the mareins erenulate and ..

provided with spines. They

do not occur in deserted nests,

but their relation to the mole

is unknown.  FThey may. per-

haps, form a distinet genus.
The curious genus Lobido-

phorus has not been found in this country.  The genus was hased on

a Ilypopus that is found attached to moles.  Michael has worked out

its life history., tinding that the adult is much like ¢//yeiphagus. The

male has several eurious comb-like projec-

tions from the under side of the ftirst and

F1G. 160.—ALEUROBIUS FARIN.E; @, VENTER OF MALE: b,
LEG 1 OF MALE; ¢, PALPUS . TARSUS IV OF MALE.

second pairs of lees. and some plumose
bristles on the other legs.

The genus Alewroh/ns contains one spe-
cles, Lt girinee. which appears to be well-
nigh cosmopolitan. It is the species most
commonly found in tlour, grain, and stored
foods.  The greatly enlarged anterior legs
of the male are a unique character in the
family. The body has a few rather short
hairs.  Cleanliness. window screens. and
frequent handling of the grain will be the
best preventives for the protection of mills
against this pest.  Fumigation with hydro-
evanic acid gas is the hest remedy.

Tyroglyplius, the typical genus. is known

Fie. 6l—Hisriogaster atvs, iy this conntry by three or four species. two
e of which are very common.  One. a species

in grain and stored foods, appears to be the true cheese mite, 7% w70
Linnaus.  Our specimens, however, have rather longer hairs ou the
body than the European specitens.  Our other common species is the
mushroom mite, 7. Z/ntneri Osborn. It is very close to the European
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7. long/or Gervais. hut the bristles ave smooth.  This species at times
is very destructive to cultivated mushrooms. and once ina hed it is very

Fro. 162 —I11 Fioc ASTER
MALUS, MANDIBLE AND
VINTEE.

pean /1. rw/'ju'u. and 7/, ('/ifm/m/'»/u((/zm.

ditlicult to eradicate.  Buscek “has given an account
of experiments against it which serve to show
the difliculty of dealing with the pest.  Severely
inlested beds should be destroyed. and perhaps
if the ecarth was steam-heated (as 1s done for root-
worms). the coes wonld he killed.  Another
species has been taken by Hubbard on oranges in
Florida. It is found among the Lyt /laspisscales,
and is suppo=ed to feed on them. Moniez has
deseribed o species, 70 wrasiiinn/, as occurring
abundantly in nests of certain ants.

The genus //istiogast:r was haxed on the Euro-
Our species, M. aalus,

deseribed by Shinter and Riley. ix evidently a different species. It i
found on trees infested with

scale inseets, and particularly
in conpany with the oyster-
shell bark-touse. It feeds on
the =cale. possibly, however,
only after the latter ix dead.
The body i=more clongate than
in Zyroglyphus. and the huirs
are quite short.  In England a
speeies feeds within decaying
veeds.  The /ypopus of T1isti-
aguster has a elassy, eve-like
spot on cach anterior side of
the body: it may be an organ
of vision, but there is no defi-
nite evidence for this view.

To the genus Lhizoglyphins
belong w nunber of species.
found on the ground. in decay-
ing matter. on roots of plants,
and in hulbs. The bhody ix
slightly more pyriforn than in
most Tvroglyphids<. and  the
speeies are of rather laree size.
We have several species in the
United States. One of them ix
the 22 Jiyacinthi Boisduval (/2.
coliinopns Fumouze et Robin).

F1G, 163, —TYROGLYPHUS LINTNERI. FEMALE.

Thix is the < bulb mite™ or ** Encharis

a Bull. No. 38, n. =, Div, Entom., U. 8. Dept. Agrie.
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mite ™ of the I]OI't‘lk‘llltlll'l,\'ts. and ix responsible for an enornous
anount of damage. It burrows into healthy tissue. thereby giving

entrance to destructive funei and bactert. It is especially common
in hothouses, where its ravages on orchids have long heen known.
No one appears to have found a successtul treatment. The hest way
is to burn the affected bulbs asx soon ax discovered. Some growers,
however, secure good results by the following treatment: The soil
of the pots of infested plants is allowed to become dry. then the
bulbs taken ont and washed in a solution of tobacco water and soft
soap. with a small amount of washing soda.  Then they are sprinkled
with freshly slaked lime and left for two days.  Then they are washed
with the same solution as he-
fore, to which a little petro-
lenn has been added.  They
arc then re-potted and often
do well. My, Woods has
shown that this mite. when
infesting Bermuda lilies, can
not be destroved, hut much
good is accomplished by the
use of commercial fertilizers.
and rotation of crops,

In Earope it has lately been
proved that thix. or an allied
species, does great damage to
the roots of grapevines, and
that it may be destroved by
the use of carbon hisulphide
injected into the soil above
the infested roots.

Dr. E. P. Felt has deseribed
a species, 2. heteromorphs,
which caused injuries to the
stems of carnations grown in
greenhouses.  We have seen the same, or closely allied species. on the
roots of asparagus.  Another species has heen found to eat through
the grafting wax on bndded plants, bore beneath the bark. and o
prevent the union of eraft and stock. A species deseribed by Riley.
L. phyllorere, was supposed to feed on the Z%yllorcra, but it doubt-
less fed on the grape roots.

The typical species of Caurpoylyplus. (., peessularian, has heen found
on dried figs in California. It infests dried fruit in Europe.  In this
genus there is no furrow separating the cephalothorax and abdomen.
The position of the long haiv on the tibia of legs I and 11 ix different
from that of any other Tyroglyphid. This hair is normally near the

Fl6. 164.—RHIZOGLYPHUS R{IZOPHAGUS,
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tip of the tibia. but in this genus it arises near the middle of the joint.
There are only <hort hairs on the dor<um of hody, but at the tip are two
long hairs cach side. The Z2ypopus of this
venus is unknown. It is claimed that the
female ix ovoviviparous.  The species of
the cenus Trichotarsns (formerly 7Tricho-
dactiylusy are peculiar in that they oceur in
hypopial form on bees. They have a hroad
body. without division into cephalothorax
wnd abdomen, and provided with a few short
hairs.  Two speciese 70 wylocopa and 7.
oswisee, are conmmon in Kurope. and both
have been recorded from this country. The
adult of one species was found in the bee's

nest, and has much the appearance of the
ovdinary Zyroglyplis.

The Luropean genus flerieio is allied to
Trichotarsus, and is found in the sap flow-
ine from wounds on tices.  Two other

European genera, Chortoglyplins and Fusa-
s, have  coriaceous  bodies, and  the

Fri. 16 —Tmcnotarses xvio- nonth-partsare not visible fromabove. The
COPE: NYMPH, AND C(LAW EXN-

gy former has been tuken in old hay and similar

substances. o the latter from moles” nests.
The genus Lewtwngula, found onmarine algee in Kngland and Heligoland,
ix peculiar in having a slender hook- tlppml process near the tips of
tarsi 1 and 1.
Family CANESTRINITID.TE.

This family, named in honor of the famous Italian acarologist, Gio-
vanni Canestrini, comprises only a few
forms of very small size and parasitie on
inzects. They are related to the Sarcop-
tidie, and also apparently to the Tyro-
elvphida. The body is entive, although
there isx usually an indication of the trans-
verse furrow on the dorsum.  The legs
are rather short, with few haivs, and ter-
minate in w sucker like that of the Listro-
phoridic. The mouth-partsare smaltand
concealed n the rostrum: the mandibles
generally chelate. The palpi are simple
and filiforni. There arve sometimes two

suckers on the hind part of the venter for — F1e. 106.—CANESTRINIA sP., FEMALE,
FROM BELOW,

copulatory purposes. The dorsum hears
afew hairs or hristles and some longer onesat tip. Their life history has
not been investigated.  Most of the species ocenr on heetles, some under




NO. 1382 THE {CARIN A OR MITES—D INRKAS. D4

the elvtra.  One species that has been recorded from this country. /7.
surcoptes cocorsugus Lignicres, is said to live among the egas of 1/y7/-

laspls pomornm. The principal genus is Civnestrinia. represented hy
tive or six species.

Family ANALGESID.T.

’ o

The bivd-mites (Scrcoptidos plumicoles of Mégnin) form one of the
lareest and best-known groups of the Acarina.  Since the specimens
can be found on the skins of birds, collections have heen made in
varions musenins, so that many species oceurring in tropical countries
are described—a condition not existing in other groups of mites,
except the Ixodidae.  The species in the United States. however, have
been but little studied.  The body
of an Analgesid is more or less elon-
cate; the skin is soft and trans-
versely wrinkled: in many forms
there are finely granulate dorsal
shields, one anterior. and a longer
posterior one; there are neither
eves nor stigmata: there is usually
a distinetion hetween cephalothorax
and abdomen. In front there isa
conical projection, the rostrnm: the
upper part of thisis known as the
epistoma, and is continuous with
the dorsal surface of the hody.
Beneath the epistoma is a pair of
triangnlar simple mandibles, which
often project bevond it.  The man-
dibles are commonly chelate, and g, 167.—axsrcesio: @ parres: b, crxroxeLE:
ﬁl](‘ly toothed at the tl]) Below the ¢ EPIMERAD d, GENITAL OPENING: ¢, PROCESS:
3 R . . . /. ANAL SUCKERN; g, LOBE,
jaws are a pair of maxillae, which
bear on their outer side the simple three-jointed palpi.  Below this ix
the lower lip, and hetween the two isa ligula or tongue.  The legs
are commonly short and stout: they are arranged in two groups. the
anterior pairs close to the mouth-parts, the posterior pairs toward the
end of body. From their insertion on the venter there extend chitinous
hrown rod-like pieces, the epimera, which form a framework or skel-
eton for the attachment of muscles and support of the legs.  The legs
are of five joints, the last ending in a cup or saucer-shaped sucker or
ambulacrum.  Sometimes there are one or two claws.  The tegs bear
a few hairs or bristles. in a definite arrangement.  The two hind
pairs of legs often differ in the two sexes, and in the male one is often
enlarged or longer than the other, and wsed ax claspers,  Sometimes
there are projections or apophyses on the legs.  In some forms there
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i~ hackward projection from some of the hasal joints of leg I: these
are the oleeranon processes. Oun the dorsim are stitf hristles, the
size and arrangement of which atford cood spe-

citic characters. The vulva is sitnated hetween

the bases of the third and fourth pairs of coxwe:

it ix usually marked hy a cenrved line. which is

termed the byrae Tn the male there is a smaller

U-shaped mark.  The copulatory opening of the

female is, however, a small aperture hehind the

anus.  The anal aperture is a simple slit at the tip

of the body. Each side of it in the male there

Fie. 1s—Caroxcre or s o cirenlar mark or sucking disk; these are the
e mating or copulatory suckers.  The tip of the
abdomen is frequently of a ditferent shape in the two sexes.  Inmuany
cenera the male abdomen i deeply hifid or hilohed
at tip, while the female has the tip entire.  In
sonte forms it is more bifid in the female. In
some cases the tip i provided with foliaceous
plates or kunellie.  Ina few genera there are two
forms of the male; in one the mandibles and ante-  p 10— oF sxar
rior leg= are enlarged. GES) 0, OLECRANON PRO-
The development and life history of the' hird. 77/ moes
mites are replete with remarkable facts— facts which have puzzled

investigators for years, and even now
not thoroughly understood.  The
egg s comparatively lavge, elongate,
and slightly  carved. The newly-
hatched larvie have six legs. hut in
some forus apparently bat four. It
has been claimed that 1t is the third
pair of lees that is added when the
lavva transforms to the nvmph.  The
nymph has the general form of the
adult, but lacks the genital organs.
In certain species there is a hypopial
stage developed from the nymph. It
1= distinguished from the nymph by
the absence of mouth-part<. and by
having long hairs, instead of a claw,
at the tip of leg 1V,  Thix stage has
on the venter an area of sucking disks

FiG. 170.—PTEROLICHUS sP. (NEAR DELIBA- L. ) N
TCS), ON CONDOR. similar to that of the //ypopusof the

Tyroglyphidie.  The adult male is
developed from the nymph.  But in the case of the female there is a
passage form between the nyinph and the trae adult female, It has
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been called the nymphal ov copulating fewde ( 7emimidna accoppiata), for
it i~ in this stage that pairing occurs.  The male mates with the
nyviphal female, but pairing is prolonged for several days or until the
true adult female is fully developed within this nymphal female.
Pairing is performed throngh a small aperture behind the anus, and
not by the vulva, which latter is not developed in the nyuphal female
and only appears in the adult. The oviducet opens by the vulva.
When the true female escapes from the nymphal
female, an cowe. already of considerable size, is
scen within her hody.

The Analgesidae live upon birds, feeding on the
feathers, epidermal scales, ete. They rarely do
any damage to the birds, but are usually of sery-
ice in keeping the skin and feathers clean.  They
remain on the host after death, often leaving the
feathers and congregating on the skin. — Althougeh
many of the speeies are now known from hut one
host. there are sone common forms that oceur on
a considerable number of birds, frequently of
different genera.  Likewise several species of
mites sometimes occur on the same hird.

These mites were for a long time kept in the
genus  Derinaleichus Koch, hut this has heen
shown to be a synonym of . lwalyes Nitzseh, 1513,

Many other gencra have heen formed in recent l“l:{.;{ZI;C\Il:;:::th::“\r:‘]t
years, and a revision of the family by Cinestrini,  cvnrer; a,boe, privers
in *Das Tierreich,” in 1899, includes 31 cenera (S amegrngs

and 7 subgenera.  Several, however, are based on very slight char-
acters, and do not appear advisable.

But few species have been recorded from this country.  Mur. Tyrrell
and Professor Haller deseribed several from Canada, and Doctor
Trouessart has taken some from American birds in the Paris museums.

In the following table I have included all known trom the United
States and Canada, and most of the larger genera that are apt to he
found here.

1. Hind legs of the male not lengthened norenlarged ..o ..o .. . . .. 2
Some of the hind legs larger or longer than the anterior fegs. ... . ... S

2. Hind legs situnate more under the body, very short; the fore legs of male with
processes on some of the joints, body usnally quite broad ... ... ... Freyena
Hiud legs more lateral; legs Fand [T without projections in male__ ... ... 3

3. Tip of the male with foliaceous appendages; that of the female Difid, and with
stout hristles oo ... Proctoplyllodes
Male without such appendages. oo oo oo .. 4

4. Female with tip of abdomen bifid, and provided with stout hristles. . Plerodectrs
Female with tip of abdomen entive. ..o o.. . o ... )

5. Body broad, legs very short; in male two hook-like projections from each side
of the rostrum; tarsi end inelaws. ... . .o ... ... Mierolicls

No such projections on rostrun; tarsi rarely end inelaws _oooo oo oL 6
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6. Lews Tand 1T of male longer than the others, and end in claws: two forms of
male, one with very large mandibles o000 o o oo ool Falenlifer
Legs Tand 1T not tonger, not ending in claws: one form of male only .o ... 7
7. Body =oft, weakly chitinized, pale color .o o ool Rivoltusia
Body harder, more strongly chitinized; more or less hrown in color.. Pterolichs
8. Legs T and IT of male with distinet spine-like processes ..o o o oo . 4
Legs Tand IT withont such processes oo e 12
9. Leg I without o sucker, ending in a stout claw; rarely spines on tarsus_lualges
Lee TTT with asueker at tip - oo oo aaas 10
10, Leg ITT larger than IV, with spines on tarsos Cooo o oo L] Megninia
Lew T seareely as thick as TN Co oo oo oo . 11
11. Leg IT1 plainly longer than IN Coo oo oo oo ... Protalyes
Leg T1 plainly <horter than IV oo oo o Dteralloptes
1, [haae Y Thgererr Gl [l seseme s RS E SR B e B - o o0 0000000090065 5000 13
Leg TV sialler than 111 o0 . 15
13. Tip of abdomen of female entire, and usually of male; leg IV very short. ... 14
Abdomen of Temale and usnally of male bifid at tip, often deeply so: hody slen-
der; teg IV mather slender oo ol Vloptes
14, Suekers of tavsh smadd o oo oo oo el Xoloptes
Snckers of tarsi large C i iiaeaiaaoo. Nyringobia
15. Abdomen of male more or less Dilobed at tip; leg TIT usnally reaches heyond
body, and has no teeth near hase. oo o oL ... Pteronyssis
Abdomen of male entire; leg 1T usnally does not reach the tip of body, and
has one or two teeth near hase on innersideo oo oo o oo ool Devinoglyphus

FiG.

In Freyana some males have one
of the anterior legs. sometimes the
left. sometinies the vight. oreatly en-
lareed toaid in holding the female.
The hind legs avise nearer the middle
of the venter than in other genera,
andareveryshort. Twospecieshave
heen recorded from this country,
one, /. ausering Koeh, on the snow
coose. and the othev. 71 caput-
niedusee Trouessart, on the hooby.
The latter species is sometimes over
1 millimeter long, one of the largest
species of the family. In erodectes
the body is elongate and slender. the
legs all of about equal development,
and in both sexes the tip of the abdo-
men ix hilobed, in the female with
two stout bristles.  There are dis-
tinct shields upon the dorsum.  The
genns  Nlanalyes (Plerocolus) s
scarcely ditferent.  Professor Hal-
ler recorded one species, (L. gracile-
ponnatus, from Canada.
172.—ALLOPTES MICROPH.ETHON, AND CA- In 1’/‘()('?’()1']1!/]/01/(’r\‘t]](,‘ })Od_\‘ isalso

HONCLE. slightly elongate. and the legs of

subequal size. The abdomen in the female is bifid at tip and with two

l
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stout bristles: in the male it is scarcely bifid

two prominent foliaccous appendages. /2 -
ticulper comes from California.

In Z2/roltasie the speeies arve rather short and
broad, all eg= of about equal size: the male body
is deeply bilobed at tip. each lobe provided
with a very long hair.  They are very small
spectes, and some ocem on domestie fowls.

In Microlichus the species are similar to /2/-
voltasie, hut the legs arve shorter; and end in
distinet claws, and there are two hook-like pro-
jections each side of the rostrum near its tip.

In Zteroliclius the legs arve all subequal in size.
There is much variation in the shape of the
body. which in the male is hilohed at tip and in
the female more or less entire.- It is a very
large genus. and three species are known to
oceur in the United States. /% aqguidinus
Trouessart has been taken on the golden and

hald eagles:

and provided with

s
FIG. 173.—ANALGES PASSERI-

NUS, FEMALE.

1% buelholzi Canes-

trini on the godwit and golden

- F16. 174, —ANALGES PASRERINUS, MALE. F1G. 175.—MEGNINIA TYRRELLI.

plovevs and 72 long/eenter Mégnin and Trouessart on the barred owl.
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The genus Fidenl(for (formerly Fuleiger) has but few species, but
one of them. /. rostratus Buehholz, presentsseveral interesting points.
The adult stage differs but little from the normal bivd-mite. except
that there are two forms of the male one which has considerable
resemblance to the female and the other which has several secondary
sexual characters, the anterior pairs of legs heing long and heavy and
the immovable finger of the mandibles heing greatly enlarged and.
lengthened.  There i<, however. an hypopial stage in the life of this
mite which has heen the theme of much discussion among acarologists
for many years.  This hypopial form was deseribed in 1861 hy Filippi
as Mypodectes and by Nitzseh as Hypoderas. Hypodectes is found in
Arious parts of the internal anatomy of birds. generally in the areolar

Fiti. 176. —MEGNINIA ALBIDA (AFTER FIG. 177.—PTERONYSSUS TYRRELLI (AFTER
TYRRELL). HALLER).
and peritracheal tissues. [t is of an elongate form, rounded in front
and behind, and with eight short legs, two pairs in front and two
other pairs toward the posterior end.  There are no mouth-organs,
and Slosarsky, who examined the anatomy, found no internal strue-
tures save a few muscles attached to the lees.  From this it was evi-
dent that //ypodectes was a nymph in the state of histolysis.  Mégnin
soon made a more extended study. and found that the mite was a
stage in the life-history of a Pterolichius (now placed in the genus /Fa/-
culifer).  Mdégnin considers that when the Fuewl/zer tinds it is being
deprived of shelter and food, by the birds pulling out theiv feathers,
certain normal nymphs transform into the hypopial //ypodectes. This
then crawls into the respiratory orguns, or into the hair-folicles, hur-
rows some distance, and there remains until normal conditions are
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reestublished when it reappears on the outside.  However it ix proh-
able that more is to he learned regarding these subentaneons forms.
In this country ypodectes has heen taken from the pigeon and blue
heron, while Mr. Beebe has recorded a similar form from various
hirds in the New York Zoological Park.  This latter form ix supposed
to have caused the death of a number of birds,

In Pteralloptes the males have the third legs but fittle larger than
front legs. and end in o sucker. They have usually been taken from
tropical hirds.

In Z%cronyssus the male hax the third pair of legs much longer than
the fourth. which is very small.  The tip of the abdomen is nearly
trancate in both sexex. but in the
male there is often some indication
of two lobes.  Three species have
heen deseribed from Canada: /777
stmpler, on the red-hreasted wood-
peckery % speciosus. on the sap
sucker, and 2’7 fyredli Canestrini
(Fuscus Tyrrell). on  the white-
hreasted swallow.  Meguin/ois sim-
ilar to Pferonyssus, but there are
severalspinesnear the tip of the third
legs, and the tip of the male abdomen
ix distinetly hifid.  They are usually
hrown in color. and many species
are known. Several are described
from our birds, ax follows:« J/.
acileatus, on the blue jaysy I 2yr-
rell7, on the cat-hivd: I gladiator.
on the wild ])ig‘@()ll: e 17(;/1'(".]"’1‘1"\' FIG. 178.—ALLANALGES GRACILEPINNATUX.

on sand-pipers: I piei-natjoris, on

the big sap-sucker. and . @lbidus on the white-breasted swallow.  In
~nalyges the male has the third pair of legs not only longer than the
others, but usually very much enlarged in the middle, sometimes
enormously o, On legs 1 and 1T there are one or two spur-like pro-
jections from the tibiw and tarsi. and on the hase of the femur there
is a reflexed spur. the olecranon process.  The tip of the male abdo-
nen is often pointed. and never deeply bilobed: the female hax a
rounded tip and clongate hody. The tarsal suckers are smaller than
in Meguiniv and Lberouyssius.  Five species have been described from
American birds: .1 fyranni, on the king-hivd: .. lougispinosus, on the
snow-bunting: 2. Zridentulatus, on the horned lavk: L. ercmidonots

aReveral of these species, namely, those deseribed by Prof. Haller in the Zeitschr.
f. wiss. Zoologie, 1882, are not mentioned in Prof. Canestrini’s treatment of the world
species in Das Tierreich, Lief. 7, 1899,
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Trouessart from California: L /gdtatus Haller, on the Canadian war-
bler: and the Buvopean .. porsserdnns Linnweus vecorded from several

<stall birds.
Family LISTROPHORID.E.

The members of this family (Nascoptides gliricoles of Mégnin) are
closely related to the bhird mites, but live upon many of the s<maller
manmuals, inehuding bats. They are small, soft-bodied. and with <hort
and xtout lees, terminating in
a sucker and often u <lender

claw. The body usnally tapers
alittie hehind. and the legs are
widely separate, one from the

FIi, 179 —SCHIZOCARPUS .\IIMZ;L‘IJI,‘1-‘1-;.\1ALE, SIDE VIEW, ()Hl(‘]‘. S('lll(‘tilll(‘s (l“(‘h ]):li]' l\
at an equal distanee from the
adjoining ones. The dorsun has a few short hatrs, with longer ones
at tip.  The surface ix usually transversely striate. The rostrmm
or heak forms i distinet cone on the front of the body: the palpi are
simple. filiform, and lie close to the underside of the beak: they are
three-jointed.  The mandibles are com-
nmonly chelate, hut very small. The gen-
ital apertures are situate hetween the third
and fourth coxw. and the anus at the tip
of the body.  The males, which are usu-
ally of w different shape than the females,
have a pair of copulatory suckers near the
tip of the yenter.

These mites teed on the hairs of small
matmmals, and cach genus has <ome special
appuaratus wherewith to hold onto the hair.
In Listrophorus the under lip is expanded
on cach side iuto a flexible plate which
curls around the hair. They occur on
rabhits, squirvrelscandmice. In Wyocoptes
the hind pairs of lees are enlarged, the
apical joints provided with a few large

spurs, and these joints cau fold hack on
the hasal joiuts as a knife-blade. By thix  Fre. MNo—svmizocarres suseav,
arrangement  they cling to the hair of e
nuee. In Zrichac/ns the hind tarsal joint is tlattened. curved. and
provided with a spine. which enables the mite to erasp the hair of
mice.  In Labidocaryus, which oceurs on hats, the anterior legs are
very short and the last joint enlarged and concave below. By these
they clasp haivs, The hind legs are noval.  Sedizocarpis has a
~similar arrangement: it occurs on the beaver.  In (4/rod/scus the
anterior lees have the apical joiuts flattened and curled. but destitate
of elaws and sucker.
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Little is known regarding their lite history. In Zabidocarpus the
male mates with a nymphal female (as in the Analeesidie), which
moults, and the true female issues only to deposit eges.  Some spe-

eies of  Listrophorus are preved upon by a species of  (ieyletius that
uses the rabhit’s fur as a hunting forest.

This family is hased on the pilicolus habit and the possession of
some apparatus to cling to the hair.  Since this apparatus is very dif-
ferent in the various genera it has heen surmised that the family is
not a natural one, but includes forms really belonging to the Anal-
gesidie, Tyroglyphide, und Sarcoptidee. '

The American forms. with the exception of Nehizocarpus nedngaind/
on the beaver. have not heen investigated.  That species is. however,
very peeuliar in many ways. The male has the third pair of legs
large. the fourth very small, and mates with a nymphal female,
which possesses hut one patr of legs. The adult female is of normal
appearvance. It has been taken in Texas, California, and Washineton,
and also occurs in Europe.

Libidocarpns has an elongate, tapering body. annulate with many

o
=

narrvow ridges, and at once reminding one of the Eriophyidiv. to which
there is, doubtless. some aflinity.

Family SARCOPTID.E.

The iteh mites (Sarcoptides psorignes of Mégnin) have long heen
familiar through their disgusting parasitism of the human subject.
They often burrow within the skin of
man and other mammals, and thereby
produce intense itching, and a diseased
condition known as scabies. mange, or
more propervly acariasis.  The mites are
very small, white, and semiglohular in
shape.  The body ix cutirve. and the sur-
tace transversely striated and provided
with a few bristles, often short. stout.
and sharp pointed.  The legs are short
and stout. wrranged in two groups.  The
anterior legs are usually larger than the
others.  The tarsi commonly terminate
ina stoutelaw.  There is generally o long
pedicellate sucker.sometimes with a joint-
ed pedicel. The claw or sucker may he
absent and in its place a long hristle. The
legs often show a chitinous framework of rines, both transverse and

Fi1a. 181, —SARCOPTES HOMININ, MALE.

oblique.  On the front of the body is a prominent heuk. The palpi
are small, three-jointed, and appressed to the sides of the heak beneath.
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The mandibles are chelate and vary in length with the genus. The
ventral openings are in the usnal position, and in the male there is
often a pair of copulatory suekers near the tip.  There are frequently
sexual differences: 2ome males have the third pair of legs very large
and long, while the fourth patr is very small.  Sometimes there are
plate-like Tobes at the tip of made abdomen, and the tarsi may termi-
nate differentiy in the two sexes. The Sareoptidiv live in the <kin of
mammals. including man and a few birds.  The female burrows into

the <kin. depositing eges on the way.  The voune, on hatehing, start
burrows of their own, =o that a host is infested in patehes. These
hurrows or cuniculi are close to the surface. and sometimes result in
loosening pieces of the epidermis <o as to produce a scaly effeet orv

F1a, 182, —NARCOPTES HOMINIS, FEMALE, F1G, 183, —LEG OF A SARCOPTES.

erust. Irequently there are vesicles, papules or pustules, which may
become uleerated by zeratehing.  The different species produce dif-
ferent effects. and even the same species when on different animals.
When upon a hairy animal, the hair usually falls out in the affected
portions.  The voung Sourcoptes. when newly hatehed. has but three
pairs of legs: the last ending in a long bristle: and there are no ehiti-
nous bands.  Some species moult four times before maturity.  When
adult they paiv. and the female wanders a little in search of a good
burrowing place. At this time the mites can exist for a long period
it removed from their hosts and kept in a moist situation: but if
expoxed to dryness, they soon die.  The bhurrow is made hy eating

«Furstenberg in his great work, Die Kratzemilben der Menschen, figures two
petirs of chelate mandibles; this is a manifest error, and weakens one's faith in his
fine ficures.
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the tissue, and is of the size of the mite.  As the female progresses
she leaves behind her a row of from ten to forty large egus and a
considerable amount of **trass.”™ The female, having deposited her
complement of eggx. dies at the end of her bhurrow. As the skin of
the host is always wearing off. and constantly being renewed from
below, the eggs. when ready to hateh, will be close to the surface. so
that the mites may readily escape.  Above eaeh burrow there is often
a little pimple, containing a wuatery fluid.  There appears to be no

Fi1G. 154.—SARCOPTES IN HER BURROW. AND EGGS,

means of distribution from individual to individual except by contact.
Many of the species that are normally confined to one host can live
on other animals and on man. The eges if kept moist may retain
their vitality for a week.
There are but a few genera: the better-known ones may be tabu-
lated as follows:
1. Anal opening on the dorsum ... o . il L. 2>
Anal opening DHelow - . e eeaeieiaaaoas B

2. On small mammals, not bats; third pair of legs in male without apical suckers.

Notoedres

On bats; third legs in male with suckers ... ... e Prosopodectes
3. Pedicel of suckers jointed; mandibles styliform and serrate near tip... .. Lsoroptes
Pedicel not jointed; mandibles ehelate .o oo o oo o ool 4
4. No suckers to legs of females; parasitic on hirds. .o oo ol Cnemidocoptes
Suackers at least on legs I and IT; parasitic on mammals - ..o .o . ... .. 5

5. Legs very short; in male the hind pairs equal in size; hody usually short. Surcoptes
Legs more slender; in male the third pair is much larger than the fourth; hody

more elongate. o ... G

6. Female with suckers to fourth pair of Tegs. ..o ..o oo ... Clorioptes
Female without suckers to fourth legs. L. 7

7. Hind part of male abdomen with two lobes. ... ... .. ... ... Coprerinia
Hind part of male abdomen without lobes. oo oo .o ... ... ... Otodectes

Sarcoptes ineludes the species parasitic or man, althongh some oth-
ers may also occur.  The human species is N, scedei. This pest was
formerly more comnmon than now. particularly in armies.  The intol-
erable itching eaused by the presence of these mites leads to wild and

I’roc. N. M. vol. xxvili—04——7
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incessant seratehing, which only serves to spread the infection and

increase the inflammation.

Flo 185, —CNEMIDOCOPTES MUTANS,
FEMALE.

Cleanliness isx the best preventive.  The
hest remedy is the use of an ointinent con-
taining sulphur. It the atfected parts are
freely hathed in hot water and soapsuds
the scaly portions of the skin will he re-
moved, and then the ointment can he ap-
plied with a certainty of reaching the
mitesx.  The application should  he ve-
peated two or three times, cacha few days
apart, inorder to kill any mites that inay
have hatched since the first application.
All underelothes and hedding should be
washed in hoiling-hot water. The Norwe-
elaniteh mite is St scaber-crustosa o it pro-
duces a coarse leprous crust infested on
the inner surface with myriads of the
mites. It is much less common than the
other species.

Nearly all of the domestic animals may harhor a species of Supeoptes
peculiar to them.  The more com-

mon are thoxe of the hog. horse,

and sheep.  They work like the ‘
human species. and are amenable @ ‘ N .
to the same treatment, or that l i&)i \
nsed for sheep-scab. 7 AN i
The species of the genus /- N ~
n s X 1. . = —
ropteshave piereing mandibles.and ;. \ ,§

do not burrow. One speeies. /7.
comntn /s var. oris, s the cause of
sheep-=cah, a serious disease of
this anial throughout the world.
The flecce of seabby sheep presents

. £
a rough appearance, the wool in 'f

plicces heing stuek  together in
greasy masses. The mitesare most
abundint around the edges of au
infested pateh. and inerease very
apidly.  The cggs hateh in two or
three days.and in fifteen days they
Lecome mature. The female lives
for several weceks and deposits a
ereat number of eges. commonly
in patches of about twenty each,

By rubbing against posts, trees, and fences wool containing mites and

cges is removed which may infeet healthy sheep rubbing aeainst the

Fii. 186,—OTODECTES CYNOTIS, FEMALE,
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same places from other canses, The Toss is usually heaviest in autunm
and early winter.  Sheep if not treated may soon hecome o enfeebled
through faticue and lack of rest as to die. The best reniedy is to dip
the sheep in sonie poisonous solution.  Various dips are in usc. mostly
based on tobaceo. sulphur, tar, or lime.  The fa-
mous Ruthertord dip, which has been very suc-
cesstul, ix prepared by using one pound of tobacco.
one pound of =ulphur. and four gallons of water.
The tobacco is steeped for some time in the water.
the sulphur ix added to this tobacco water. and then
the mixture is diluted by the requisite amount of
water. It is hest used warm. Tt ix enstowary to
give another dip about six or eight days after the
first. o as to cateh the mites that have hatehed sinee
the first dip was applied.  Gillette has used an ¢
per cent  kerosene emulsion, and  considers it

cheaper thananything

else, 1t is sald that  Fro ism—ormopecees oy-
NOTIS, TIP OF MALE AR-

in Europe shephevds U e
DOMEN, AND HIND LEGS,

apply a salve contain-

taining merenry and oil of turpentine.
1T the shep have heen kept in stables. these
should be cleaned, the surface soil re-
moved, and the woodwork whitewashed
to a height of four feet.

The species of Chorioptes do not bur-
row in the skin, hut produce a seabh similar
to sheep-scab: but it is restricted to cer-
tain parts of the animal. ax the fect, the
ars. or neck.  They are amenable to the
same treatment ax the /xoroptios. Speeies
oceur on the horse. ox. <heep. and goat.
The genus Notoedres, differing from Sos-
coptes in the dorsal anus. occurs on cats
and rabbits, /)/'r/.\w/mr]m,‘fz'.\‘ ix limited to
hats. and burrows in the tissues of the
ears.  (Cuparinio oceurs on a few wild
animals, and Ofodectes lives in the ears of
Fio. 155.—Psoropres conarests, var,  Jdogs and eats: O cygnot/s Hering has

OVIS, FEMALE AND camoxerr EN- - heen taken in this countey,  Animals may

e he o tormented by these parasites that’
they have convulsions or fits.  The purulent matter should he carve-
fully removed, and the ears bathed and injected with olive oil contain-
ing one-tenth part of naphthol.

The genus Cucmidoroptes contains a number of species that ocenr
on various bivds, including poultry. Some live at the hase of the
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feathers. others produce a crust of loosened tissne and dead <kins
similar to that of Norweglun itch.  They may hegin on the comb or
skin of the feet. bat gradoally spread down
the neck or up the legs. The species are all
short and broad. with short legs and with
very few hairs above, and these sinall. They
give hirth to living six-legged Lurvee, which,
however, appear to have hatched from eges
while in the body of the parent. (L wentans
Robin is the iteh mite of domestie fowls, at
times « very serious pest. The disease it

..

produces is known as “*sealy leg.™ since the
mites are most abundant on the lees.  The
hest remedy is to souk the legs in warm
soapy water until the crusts are loosened:
then apply sulphar ointment.  Bathing the
affected portions ina 5 to 10 per cent solu-
tion of creolin is also a good remedy: the
treatment should be repeated in a few days.
The infested fowls should he isolated until
cured.  Another species. (L gall/na Railliet,
oceurs at the base of the feathers, where
it burrows and produces a mass of loosened
e T o roimEs coaEEE scales. 'l‘.hv‘ itching induces the hens to
VAR, OVIS, MALE. pluck their feathers.

Family CYTOLEICHID.E.

This fumily (Surcoptides cysticoles of Mégnin) contains but two
species— Cyloleichns (Formerly  Cytodites) nudus and  Lauinosioptes
(often Syuiplectoptesy cysticola—hoth of
economic importance.  They were dis-
covered in 1870 by Francesco Vizioli
in the common fowl.  Both are very
small, soft-bodied mites. much like a
Nurcoptes, but differing in having the
vulva longitudinal and the smaller and
less prominent mouth-parts. The legs
are very short, the anterior pairs the
larger, and all separate at hase.  The
tarsus ends in a long sucker. hut with-
out  claws.  Lowinosioptes sometimes
ocenrs on the <skin. hut often hores into
the subcutaneous tissue, where it gives

F16. 190.—CYTOLEICHUS NUDUS.

vise to o caleareous evste  Cytoledehins
has heen found in varions parts of the common fowl. hat most
commonly in the air-passages and air-cells,  Here its presence in
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great numbers may produce asphyxia in the host. Tt has also been
suspected of producing peritonitis and enteritis, but Wilcox has shown
its presence in perfeetly healthy fowls. so that it is not certain that the
mite necessarily prodnces any disease.  The mites are probably taken
up by the fowl with it tood.  Although appa-
rently clumsy the mite is exceedingly active,
and can penetrate most of the tissues of the
body. Tt is viviparous. and the voung at birth
have <ix legs.  They also ocenr on most of the
birds related to or associated with poultry.
Both species have heen taken in this country.
but (ytolcichns is the more common.

Family ERTOPIIYTD.E.

The members of this family. long known as
Phytoptide,“are among the most curious forms
of the Acarina. They are extremely minute.
but make up by their great nmmbers. They
are strictly plant-feeders, and many of them
cause galls, fuzzy spots, or other deformations
on plants. These galls; unlike many insect
ealls, have an opening through which the mites
may pass.  The adult mite has hut four legs, i WL—LaMiNosioprres cys-
all near the anterior part of the hody: the pos- e
terior pairs being wholly lacking or represented by fine hairs,  The
body is divided into two parts—the anterior, short and hroad. is the
cephalothorax; the posterior, long. taperine. and multi-annulate. is

F1i. 192.—ERIOPHYES SP., SIDE VIEW

the abdomen. There isa pair of free three-jointed palpi. and between
them the rostrum. from which may project the needle-like mandibles.

@The change of name of thix well-known group of mites seems inevitable, although
much to be deplored.  Eriophyes Siehold haz a vear's priority over Plytoptis Dujar-
din.  But Siebold did not carefully study these mites at all, aud supposed them to
be immature creatures.  Dujardin recognized their true nature and made many care-
ful observations upon them. European authors, however, have recently adopted
Eriophyes.
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Near the hase of the a ;(]()nll N, lu*m ath, is the ”(‘l)lll] opening. the
female epigynum heing quite lavee and prominent: the male epiandrum
ix much smaller. At the apex of the abdomen is a truncate picee. the
{elson, from which arvise two long hairs, and sometimes other shorter
ones.  There wre also a few other hairs on the body. .\t the tip of the
abdomen is a sucker, which can he extended or retracted at the will of
the animal. The legs arve five-jointed. short,
and end in a single tarsal claw. heneath Which
is 2 plumose hair. known as the ¢ feather hair.”
The cephalothorax often shows various lines or
ridges,  The number of rings or annulations
on the abdomen varies according to the species,
and in some forms there arve morve divisions
above than below.  In size few of the Erio-
phyidae reach one-hundredth of an inch, and
many are not half as lone.

The Friophyidae have had a eheckered history,  The early hotanists,
whle to =ee the minnte ereatures, supposed that the ealls and fuzzy

F16, 193, —EGG 0F AN ERIOPHYES
IN GALL.

spots were fungi. and =o described them, the genus (ephaloncon
being founded on distinet galls, To/eol{fer on rolled edges of leaves,
and v and Phylleriune on the fuzzy patehes,

Duecs in 1832, who was the fivst to carefully look into these galls,
supposed that the mites were immature, <ince they had but two pairs
of leg=. Ile saw the eges. hut supposed
that the adult mite had come in the gall to
lay the eges and then went ount to dop()\]t
egoselsewhere. In 1851 Dujardin examined
some gull<. found the mites, and noticed
within some of these. objects which he
took to he cgesx. Therefore he believed
these mites to be adults. and named them
LDhytoptus. A few vears later Scheuten
examined the pear-leaf blister. found the
mites, and decided that they were immatuore
forms. and that the full-grown ereature was
an eicht-legged mite that Le found associ-
ated with them. This supposed adult he
ficured and proves to be a Gramasid, which
was donbtless feeding on the Lyiopliyes. Sinee then many observers
Lave examined these mites and confirmed Dujarding that they ave adult
and constitute a separate gronp of Aeari.

The deformations produeed by mites on plants have heen called
aenro-cecidsi. Nearly all sueh deformations are produced by memhers
of this family.  The relation of the mite to the gall or erinean is not

Fic., I9.—LERIOPHYES GOSSYPII, AN-
TERIOR PART OF BODY.

fully known.  An erinenm is practically a dense mass of deformed
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hairs.  These hairs are nsually thickened and twisted, and the whole
mass is of an even height.  The mites live among these deformed
hairs, sucking the junices of thé leaf.  As the juice becomes exhausted
the erineum hecomes reddish or rusty brown
in color, and is a very prominent object.
At this stage, when the erineum is most
axsily noticed, one is apt to find few it any
mites. as they have left for fresh pastures.

The galls may be on either surface of the
leaf. though commonly above. The form
is quite characteristic of the species, thongh
there iz nsually some variation.  These
ealls always have an opening through which
the wites can pass.  This character will dis-
tingnish these ealls from those of Diptera
and Hymenoptera., hut not from IHomop- ;
terons galls.  The opening is often very "
small and concealed by tufts of hairs,
Within, the gall is often partly filled up
with folds and projections, and sometinmes
with hairs.  In color the gall is at first like the leaf. hut eradually
turns yellow or reddish, and then hrown or black. Sometimes the

F16. 195.—NAIL-GALLS OF AN ERIO-
PHYES.

gail covers a great deal of space, but does not swell up much, in ap-
pearance much like a blister.

Galls are formed while the leaf is growing rapidly. It ix supposed
that the puncture of the plant-cells by the mite
induces an increased flow of sap in that direction,
which causes the spot to grow faster than the
surface around it, so that this spot must swell up

the form of a gall.  This, however, does not
acconnt for the diversity of form of the galls.
and why each gall ix characteristic of the mite
that made it.  Some species of Eriophyide live
in plant-buds, and their feeding prevents the
opening of the hud. which after a time dries np
and dies.  With other species the buds swell to
a great size, but never open.  Other mites pro-
duce a curling or rolling of the edge of the leaf.
or a slight folding of the surface. Some live on
the surface of fruits, as the orvange-rust mite.

) A few species produce galls or exerescences on
F1G. 196.—RIB-GALLS OF AN . . ., .
ERIOPHYES, twigs, especially near the base of terminal huds.
The diseased condition produced by these mites
has heen termed phytoptose or erinose.
The eges of the Eriophyidie are laid npon the surface of the leaf
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Theyv are attached singly. are nearly spherical in shape. and pale yel-
lowish or grayvish in color. The eggs are quite large as compared
witl the mite.  The young, at hirth, are helpless and without tarsal
appendages, but soon molt and obtain them. The mites can move
quite swiftly, considering their size. and sometimes they spread over
a tree with wonderful rapidity. The anal sucker aids them in holding
on to a surface, but not in locomotion.  They molt four times, it is
~aid. before becoming adult, but pass through no ehanges in structure,
except the development of the genital apertures. At cach molt there
i~ a resting period when the mite is within its old and now loose skin.
With the dryving up of the food-plant in the full the mites seck winter
quarters within the buds or bencath the bud-scales. Sometimes,
doubtless. they winter under pieces of hark.  When in a hud they
hegin to feed on the leaf. and produce the gall hefore the hud is fully
open.

The Eriophyida have usually heen supposed to have some aflinity
with the Sarcoptidae: however, 1 think they show far more relation to
the Tarsonemidie and Tyroglyphidie.  There is not much diversity of
form in the family, and generic classifieation is based on few and
rather simple characters.  Quite a number of gadls have heen collected
in the United States, but the mites have not beén studied exeept hy
Profes<or Garman., who described @ few species. Several Luropean
acarologists have carefully studied these mites in recent years, hut the
work of Alfred Nalepa, of Linz, has heen preeminent.

The hetter-known genera mayhe separated as follows:

1. Number of abdominal rings on dorsum and venter nearly equal. ... Eriophyes
Number of abdominal rings on venter nearly twice as many as on dovsum..._. 2
2, Dorsunr with the middle area highly arched. oo oo o o . ... ... +
I DDEAIL T ) (EXE T SN 6 as 6000 - o0 000 0 JBEG060600055058 5050080 E0s00s 55 s 5 as 3
3. End piece of abdomen plainly separated. ..o ool duthocoptes
End piece of abdomen not plainly sepavated ... ... oo - Phyllocoptes

4. Rome of the dorsal abdominal rings extend backward spine-like on the side

&%

Ouyplenrites

5. Dorsum of abdomen with two longitudinal furvows. ... .. .. .. Iipitrimerus

............................................ Teqgonotus

The species, so far known from the United States. have been
reterved to Zr/ophyes. hut several of the other genera occur here.

Most notable of all our species is the pear-leaf blister-mite,
Friophyes pyric an European species whose iutroduction into  this
country seems to have been accomplished before 18700 1t ix now
widely distributed throughout most of the pear-growing region. and
alko ocenrs in Australin. Tt appears to be more injurious in this
country than in Kurope. and in somie cases it is ~o abundant that the
tree sheds nearly all its leaves before the fruit is ripe. The mites
pass the winter in the buds. and begin to feed before the leaves are
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unrolled. They form red blister-like spots nearly one-fourth inch
across.  These spots hecome green by June, and then turn hrown,
and the tissue becomes hard and corky. The opening is on the

F16. 195.—ROUND-GALLS OF AN ERIOPHY ES.

reaches the hibernating mites in the buds, and kills

them there.

Another species of considerable economie impor-
tance is Fpiophyes oledrorus Ashmead. the rust mite of
the orange and the silver mite of the lemon. [t oceurs
in Florida and California, and lives on both leaves
and fruit. On the folinge the mite causes the leaves
to become curled and lose their gloss.  On the fruit

f ! "1
/N Ty Jus
Wy - s i W
N A= T —

FlG. 197.—3ECTIUN OF AN ERINEUM ON LEAF,

under side.  As ites often start galls
close together, they soon coalesce and
form large blotches.  Professor Slin-
gerland has found that they can bhe
practically exterminated by spraying
the trees in winter with kerosene
emulsion diluted with
froni five to seven parts
of water. Thismixture

of the orange the mite produces a hardening of the
rind, which becomes brownish in color. The infested
orange. although injured in appearance. is better able
to stand long shipment, and more juicy than the clean
fruit. Upon the lemon the mites cause the rind to
become whitened or silvered. The fruit is better for

shipment, but the rind is injured for commiercial
“purposes.  The cireular eggs are deposited on the
leat or fruit. generally in clusters. They hateh in
five to ten days. It takes about two weeks to reach
maturity. Its food is the essential oil. found in the
epidermal cells. Mr. Hubbard, who studied this mite
more carefully than anyone else. estimated that there
may be 75.000 mites and eges on a single leaf. The

Fic. 199.—ERrio-
PHYES VITIS.

best remedy is flowers of sulphur; this may be applied dry, or mixed

in with a spraying solution, as kerosene emulsion.

Another injurious species in this country is the plum-twig gull
mite, [riophyes phlaocoptes Nalepa (also known as Cecidoptes prouii

Anerling).
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It is an European species that has been imported into this country
i recent vears. The mites form small subspherical galls at the hase
of the huds. .\ cluster may surround the twie.  The mites hibernate
within the ealls leaving them in the spring to form new ones.  The
ealtxare at first plump and smooth, but later become dry and wrinkled,
and sometimes crack.  Pruning and burning the infested twigs in
winter will keep the mites in check.  An application of sulphur in
the spring. when the mites are active, will. doubtless, destroy many
of them.

The black-cuvrant gall mite. Ziophyes ribis, is very injurious to
the currant in England.  They penetrate the buds, cansing them to
swell and badly infested buds die before opening.  The mites hreed
throughout the yvear. They
migrate in the spring when
the buds are opening, and
may be destroyed at  this
time hy a wash of soft soap
and sulphur. It has been
observed that this species can
stand upright and even jump
into the air and bhe carried

F1o. 200.—PHIGEOCOPTES SP., SIDE VIEW,

some distance by the wind.

In Culifornia the Zriophyes #itis Landois often seriously injures the
leaves of the erape. The mites produce an erinectm on the under
surface of the teaf that causes swellings on the upper surface.

The mites pass the winter in the buds or under the hark of the vine.
Applications of sulphur will destroy this as well as other species of
Loviophyes. Waluat trees in California are also affected by an Zr/io-
phyes which produces hlister galls and erineuny on the leaves, It
appears to he the 72 fpe/striotns Nalepa, of Europe. which has similar
habits,

One of our most common species is Lriophyes quad ripes Shimer,
which produces roundish galls on the leaves of the soft maple. The
ealls are at tirst gveen, but later become purplish and finally black.
There are often several hindred galls on one feaf.

Lrioplyes gossyp/i Banks oceurs injuriously upon cotton in Mont-
serrat and some other West Indian istands. The mites prodoce galls
whiclh were so numerous as to cover many leaves with a mass of irreg-
ular, ronghened swellings. curled and distorted.  The damage in places
was so severe that the cotton had heen thrown into the sea.  The galls
within are densely clothed with long hairs.

Two species are very injurious to the leaves of the tea plant in India
and Cevlon. and no good remedies hiave yet been devised for them.



N0, 1382. TITE ACARING OR MITIES—B INKAS 107

Family DEMODECID.E.

To this family helones but one genus, Zeoder, fonnd in the sebiu-
ceous glands and hairv-follicles of various mammals, including man.
The mite is very small. clongate. with cight short. three-jointed legs.

=

and in front a short. median, sucking rostruni. = The palpi are
appressed to the under surface of the rvostrum.  The abdomen i<
tapering, transversely striate above and below, and
rounded at tip. There is a large vulva situate at
hase of the abdominal venter.  The ege is fusiform,
and gives birth to a hexapod larva. which moults
and becomes octopod. Two more moults brings it
to maturity. The nymphs greatly resemble the
adults, and the sexes ditler hut little.

D). folliculorun Simon, the species found on man,
was long supposed to be the cause of > blackheads™
and comedomes on the face. Medical authorities
claim that the wmites do not cause ~blackheads.”
and that they occur in healthy as well as diseased
follicles.  The mites migrate over the skin to enter
new clands. They occur on children as well ax
adults. and in all parts of the world.

D. phylloides Csokor has heen found in Canadian
swine. causing white tubereles on the skin. from the
size of a pin-head to that of a pea.  Within cach
of these abseesses o number of the Dewioder were
crowded together.  They did not appear to atfect
the health of the animal. 72 boe/s Stiles was
recorded from hides of cattle in the United States.  They formed
swellings. about the size of a pea, on the skin.  Within cach there
were @ great number of mites. The presence of these tubercles
lessens the valne of the hide to a considerable degree.  Tlerds could
doubtless be cleaned by dipping in some liquid similar to the sheep
and cattle dips now in use against other mites.

F16. 201.—DEMODEX
FOLLICULORTUM.
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